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ABSTRACT 
Over the past 10 years, with Australia's urban population ,growth there has been an 
increasing pressure on land, resource and waste management throughout the States and 
Territories. Local government, one of the public sectors traditionally responsible for 
waste services, is being required to take more environmental issues into account in 
order to develop a sustainable community. The purpose of this study is to investigate 
current practices of environmental accounting for local government waste management 
and to explore possible explanations for these environmental accounting practices. 
This study applies a mixed method design to achieve the research objectives, starting 
with the case studies of 12 local councils in New South Wales (NSW) Australia, and 
extending them to a mail survey of all councils in NSW. The case studies allow the 
researcher to explore the practices of environmental accounting for waste management 
in a real-life context. The case study findings indicate that contingency theory and 
institutional theory are most likely to provide insightful explanations for current 
environmental accounting practices in local government waste management. 
Contingency theory views organisations as technically devised instruments aiming for 
effective and efficient control of their work processes. Based on this theory, 
environmental uncertainty, environmental strategy and task complexity are proposed as 
explanatory variables. Institutional theory views organisations as social actors and the 
"carriers" of social structures aiming for legitimacy from a wide range of social 
institutions. Based on this theory, regulatory pressures, cognitive pressures, community 
expectations, and inter-professional communication, are proposed as explanatory 
variables. The mail survey assesses the effectiveness of the two theoretical explanations. 
The results reveal that the use of environmental accounting in local government waste 
management is generally moderate rather than little or none as previously suggested. 
However, the variance in environmental accounting practices in local government waste 
management is significant. When the scope of environmental accounting infonnation 
becomes broader, from direct to indirect, from internal to external, lower levels of 
accounting are found. Among the local councils investigated, accounting for external 
environmental costs and impacts in waste management has always drawn the least 
attention. 
The assessment of theoretical explanations reveals that cuITent environmental 
accounting practices in local government waste management arc significantly driven by 
proactive environmental strategics, complex waste operation tasks, a high level of inter-
professional communication, and uncertain waste management environments. Task 
complexity, inter-professional communication, environmental uncertainty, community 
expectations and environmental strategy are all significantly associated with the level of 
direct waste flow and activity accounting. However, only environmental strategy, task 
complexity and inter-professional communication, play a significant role in explaining 
the levels of accounting for indirect/hidden and external costs and impacts in waste 
management. It appears that community's environmental expectations and uncertain 
waste management environments cannot provide a significant incentive for local 
government to account for indirect/hidden and external environmental costs and impacts. 
Two institutional factors, regulatory pressures and environmental cognitive pressures do 
not significantly contribute to any aspect of environmental accounting practices in local 
government waste management. When testing the effects of type and size of local 
councils, it is found that urban councils have a significantly higher level of direct waste 
flow and activity accounting than rural councils, but the differences in the levels of 
indirect/hidden and external cost and impact accounting are not statistically significant. 
Size of local councils does not explain any aspect of environmental accounting practices 
in local government waste management. 
The results of this thesis indicate that contingency theory provides better explanations 
for environmental accounting practices in local government waste management than 
institutional theory. The weaker role of institutional theory explanations implies that the 
development and institutionalisation of environmental accounting for local government 
waste management may take a longer time than expected. The explanations for cmTent 
development of environmental accounting are mainly related to pursuing efficiency and 
effectiveness of working processes. 
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Chapter 1 Introduction 
This research investigates the practices and theoretical explanations of environmental 
accounting for local government waste management in Australia. The motivation for 
this research project derives from the growing interest in sustainable development, the 
increasing waste problems that challenge sustainable development, the impmiant role of 
local government in managing the environment, particularly in managing waste issues, 
and the emergence of environmental accounting for supporting organisations in their 
drive towards sustainability. 
1.1.1 Sustainable Development 
Over the last two and a half decades, the importance of sustainable development has 
increasingly been recognised. In 1983, the United Nations (UN) established the World 
Commission on Environment and Development (UNWCED) to draw global attention to 
environmental problems and sustainable development issues. A commonly quoted 
definition for sustainable development put forward by UNWCED in the 1987 
Brundtland Report is: 
Development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs (UNWCED 1987, p. 8). 
This definition is expansive and extends to eliminating poverty, conservation of the 
environment and enhancing the resource base while maintaining economic development 
(UNWCED 1987, p. 177). To set a path towards sustainable development, the United 
Nations Conference on Environment and Development (UNCED), i.e., the Rio Summit, 
adopted the Agenda 21 action plan in June 1992 (Keating 1993 ). Agenda 21 recognises 
environmental management as among the highest corporate priorities and as a key 
detenninant to sustainable development (IF AC 1998, p. 4). It sets out a blueprint for 
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sustainable activity and provides a broad framework for the reduction of resource 
consumption and negative environmental impacts throughout the world (United Nations 
1992). Since the 1990s, from the Rio Summit to the Johannesburg World Summit on 
Sustainable Development, there has been a focused attempt to bring environmental 
issues to the forefront of discussion and analysis. 
In response to the Rio Summit, Australia designed a National Strategy for Ecologically 
Sustainable Development (NSESD) in late 1992 and suggested the following definition 
for Ecologically Sustainable Development: 
... using, conserving and enhancing the community's resources so that ecological processes, on 
which life depends, are maintained, and the total quality of life, now and in the future, can be 
increased (Australian Ecologically Sustainable Development Steering Committee 1992, p. 1 ). 
It can be implied that the maJor theme in ecological sustainable development in 
Australia is to protect natural and finite resources, to reduce the consumption of and 
negative environmental impacts on resources, and to improve the reuse and recovery of 
resources. However, the Australian urban population has rapidly t:,rrown in recent years. 
One of the imminent environmental issues stemming from this growing population is 
the increasing amount of waste generated, which has imposed intense pressure on land, 
energy, and resources throughout the States and Territories. 
1.1.2 Waste Issues Challenging Sustainable Development 
Waste, in this context, means 
All material not wanted by the person or business whose activities produce it. including solid 
waste, liquid waste (including sludge) and hazardous waste. 
This definition of waste is primarily derived from the Australian Bureau of Statistics 
(ABS) ( 1998) and Moore and Tu ( 1998). Their studies indicate that solid waste is the 
main source of total waste that challenges sustainable development. In Australia, it is 
estimated that more than 20 million tonnes of solid waste is collected and disposed of in 
landfills each year nationwide (ABS 1998). In 2002-2003 around 22.45 million tonnes 
of waste went to landfills across the country and approximately 6.34 million tonnes 
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were dumped in landfills in New South Wales (NSW) (Waste Service NSW 2004). 
Evidence suggests that Australia's level of waste generation per capita is one of the 
highest in the world (Commonwealth Environmental Protection Agency 1992; 
Environment Australia 2001 ). It is reported that on average, every million people 
generate 500 to 800 tonnes of waste per day in developed countries (Banow 1999); 
while the waste generation rate in Australia is 620 kg/year per capita, placing it second 
only to the United States (US) (Environment Australia 2001; EcoRecycle Victoria 
2002). 
The large quantity of waste generated in Australia has become visible, unavoidable, and 
presents itself to the community as an immediate "environmental crisis". The disposal 
of millions of tonnes of waste in landfill each year is regarded as one of the symptoms 
of society's unsustainable use of resources (NSW Department of Environment and 
Conservation 2003a). To solve this critical environmental problem, a long-term focused 
sustainable waste management strategy is needed. 
The practices of waste management differ for developed and developing nations, and 
for residential, industrial and commercial generators. Solid waste is primarily comprised 
of three categories: domestic and municipal waste, commercial and industrial waste, and 
construction and demolition waste (ABS 1998). In Australia, the management of 
domestic and municipal waste, largely arising from domestic premises, is the 
responsibility of local government. The management of industrial, commercial and 
construction waste is the responsibility of waste generators, although the end-of-pipe 
disposal of such waste is under the control of landfill operators, most of which are local 
shires and councils. 
Across Australia's major capital cities, overall waste composition is as follows: 40 per 
cent domestic (municipal) waste, 23 per cent commercial and industrial waste, and 37 
per cent construction and demolition waste (Environment Australia 2001). Responsible 
for managing more than one third of total solid waste and most landfill sites in Australia, 
local government has demonstrated its significance and active role in sustainable waste 
management. 
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1.1.3 The Role of Local Government in Waste Management 
Local government is often regarded as being in a better position than central and state 
governments to make progress on sustainable development because of its more direct 
relationship with local communities (Lewis 2000) 1• Chapter 28 of Agenda 21, titled 
Local Authorities' Initiatives in Support of' Agenda 21, demonstrates that the 
participation and cooperation of local government will be a detennining factor in 
fulfilling environmental objectives (United Nations 1992). As Christie (2000, p. 18) 
argues, if one examines Agenda 21, approximately half of the actions essential to 
establishing a path towards sustainable development must be taken at the local 
government level. 
Stemming from Agenda 21, Local Agenda 21 (LA2 l) is a mechanism for implementing 
sustainable development at the local level. LA2 l encourages local government to create 
an appropriate management system to support planning and policy-making, focus on 
long-term outcomes, and involve all sectors of the local community (Mercer and 
Jotkowitz 2000). Since the 1992 Rio Summit and the subsequent introduction of 
NSESD by the Australian Federal Government, local government in Australia has been 
intensively involved in LA2 l. The ABS estimates that local government spends 
between A$2 to 3 billion per annum on environmental management (ABS 2002). In the 
last few years, waste management has accounted for a significant amount of expenditure 
on environmental protection. For example, 58 per cent (A$ l .2 billion) of local 
government's total current expenditure2 on environmental protection during 2002-03 
went on waste management (ABS 2004 ). 
The high level of environmental expenditure on waste management reflects Australian 
local government's commitment to achieving environmental objectives. The 
conventional waste management system that was used for decades to provide a reliable 
1 In Australia. six States and the Northern Territory have one further level of government local government. Local 
government (also known as local council or local authority) handles community needs such as waste collection, 
public recreation facilities and town planning. Local government has the equivalent of a legislature and an executive 
only, and its power is defined by the responsible State or Territory government. In the Australian Capital Territory 
(ACT), the responsibilities of local government arc handled by a department of the Territory government (Australian 
Government 2005). 
2 Current expenditure is expenditure on goods and services consumed within a financial year. It cannot be capitalised 
and amortised over multiple years. 
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and low-cost waste removal service for local residents is no longer considered 
appropriate for environmental preservation and sustainable development. Local 
government is making progress to ensure that its waste management systems continue 
to benefit local environmental and economic development (Mercer and Jotkowitz 2000). 
According to NSESD, the major objectives of waste management in Australia are to 
improve the efficiency of resource use and to reduce impacts of waste disposal on the 
environment and community3. In response to this, the Australian National Waste 
Minimisation and Recycling Strategy was developed in 1992 and under this strategy a 
national target was set to reduce the quantity of waste sent to landfills by 50 per cent of 
1990 levels by the year 2000. Local government has played a pivotal role in attempting 
to achieve the national waste reduction target, developing local waste management 
plans and strategies, and leading and educating local communities (NSW Department of 
Environment and Conservation 2003a). Significant improvements have occurred across 
States and Territories. For example, in NSW the quantity of municipal waste has been 
reduced by 40 per cent as of 2000, with 20 per cent of municipal waste recovered 
through kerbside recycling 4 (NSW Department of Environment and Conservation 
2003a). In Victoria 48 per cent of waste generated was recovered via recycling in 
2000-01, compared to a recovery rate of 26 per cent in 1993-94 (Eco Recycle Victoria 
2002). In the five-year period from 1993-94 to 1998-99, the amount of waste disposed 
of at landfill in the Australian Capital Territory (ACT) was reduced by 40 per cent, and 
the amount of waste that was recycled almost tripled, from 118,000 tonnes to 331,000 
tonnes (ACT Government 2000). Due to the efforts made by local government and local 
communities, the pro[:,rress of waste reduction in the domestic waste sector is better than 
that achieved in the industrial and commercial waste and the construction and 
demolition waste sectors (Resource NSW5 2003). 
' Although social impacts such as community image, work relationships, etc. are an impo1iant area of research in 
sustainable development, the fi.1cus of this research is mainly on environmental impacts. 
4 Kerbside recycling is used to collect garbage waste and recyclables from outside residences. Kerbside recycling can 
promote diversion of waste from landfills and optimise the amount, quality and value of materials recovered from the 
waste stream (Australian National Packaging Covenant Council 200 l ). 
5 The NSW Department of Environment and Conservation was formed in September 2003, combining the 
Environmental Prntection Authority, Resource NSW, the National Parks and Wildlifo Service and the Royal Botanic 
Gardens and Domain Trust. The Sustainability Programs Division of the Department is responsible for the programs 
of the fo1mer Resource NSW. 
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However, as of 2000, the national waste reduction target had not been met by all local 
councils (Environment Australia 2001 ). Although the commitment to achieving the 
target has been made, improvements in waste services and program designs are 
noticeable, and the environmental expenditure on waste management has been increased, 
one thing not adequately considered by local government is the recording and use of 
environmental infonnation for waste management decision-making (Environment 
Australia 2001). As noted in the 2001 State of the Environment (SoE) report 
(Environment Australia 2001, p. 125-127), "data on waste generation in Australia is 
patchy" and "the relatively inexact nature of waste accounting and the significant data 
gaps can make regional comparison difficult". 
One of the sustainability principles for resource and environmental management is 
improving valuation, pricing and incentive mechanisms, that is, improving the 
accountability of environmental costs and impacts, and using environmental 
information to facilitate pricing decisions and incentive policies (NSW Depa1iment of 
Environment and Conservation 2003a). There is a strong, but unconfirmed, presumption 
that accounting for environmental costs and impacts (i.e., environmental accounting) is 
a necessary foundation and support for quality environmental management. Improving 
environmental accounting for waste management can help local government to make 
cost-effective and environmentally sound waste management decisions for the 
long-tern1 development of local communities. 
1.1.4 Environmental Accounting for Local Government Waste Management 
The importance of accounting in sustainable development was proposed in the early 
1990s. Figure 1.1 provides an example of the role that accounting can play in an overall 
plan for sustainable development. 
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Figure 1.1 The Role of Accounting in Sustainable Development 
(Source: Senge 1993) 
According to Figure 1.1, together with improving production efficiency, stabilising 
population and restraining excessive resource consumption, building a framework for 
change is an indispensable component for sustainable development. This framework 
includes the development of accounting for environmental costs and benefits of any 
economic activity. In this regard, the concepts and approaches of environmental 
accounting have emerged and been developed and studied since the 1990s (various 
readings in Russell et al. 1994; Brown and Deegan 1998; Bennett and James l 998a; 
Deegan and Rankin 1999; Parker 1999; Burritt 2002; Ditz et al. 1995; Freedman and 
Jaggi 1988; Gray et al. 1998; Ullmann 1985; Schaltegger and Burritt 2000; Burritt 2004; 
IFAC 2005). 
Environmental accounting as a management tool can help track and report 
environmental infomrntion to assist with internal planning, control and management 
decision-making, with the purpose of making each organisation more accountable for its 
environmental impacts (Schaltegger and Burritt 2000). Environmental accounting 
tenninology often uses such words as "full", "total", "true", "comprehensive" and "life 
cycle" to emphasise that conventional management and accounting approaches are 
incomplete in scope because they overlook important environmental benefits and costs 
(USEP A l 998a). The definition and scope of environmental accounting are fully 
explained in Chapter 2. 
The importance of environmental accounting as a foundation and support for quality 
waste management is recognised in NSESD. For example, in Chapter 19 titled Waste 
7 
Chapter 1 Introduction 
Minimisation and Management, it is indicated that the strategic objectives of waste 
minimisation and management in Australia include: 
To work towards introduction of pricing and charging structures which adequately reflect the full 
economic and environmental costs of waste disposal; 
To provide further support for the development of whole life cycle methodologies and a 
methodology for full social cost pricing of landfill and waste disposal facilities; 
To develop methodologies for the evaluation and assessment of the costs and benefits of various 
options for waste minimisation. 
(Australian Ecologically Sustainable Development Steering Committee 1992) 
It has been more than 10 years smce the establishment of NSESD. A number of 
frameworks and approaches, such as the full cost accounting approach (see Bagby 1999; 
Gauthier 1998; Glad 1996; Hirschfeld et al. 1992; USEPA 1998b, 1998c) and the life 
cycle assessment method (see Artz et al. 2002; Ayalon et al. 2000), have been 
developed to incorporate environmental accounting information into waste management. 
However, as indicated before, the national waste reduction target was not met by every 
local government. In many areas across Australia, waste diversion still operates at a less 
than optimal rate with no relevant infonnation available (EcoRecycle Victoria 2002). As 
waste management is becoming much more expensive for reasons such as increasing 
waste generation, increasing land prices, and stringent licensing requirements, 
improving the accountability for costs and impacts involved, as indicated in NSESD, is 
becoming more impmiant than ever. In this regard, environmental accounting for waste 
management in local government is identified as an area that deserves greater attention. 
1.2 Research Questions 
To date, very little research has focused specifically on the issue of environmental 
accounting in local government waste management. A few studies find that 
environmental decision-makers in local government have responded positively to social 
and environmental pressures by developing environmental management and accounting 
initiatives, conducting environmental auditing and disclosing environment and waste 
related information (Bowennan and Hutchinson 1998; Douglass 1996; Osborn 
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2001 a-d). However, except for legislation requirements, environmental accounting for 
waste management is predominantly a voluntary part of waste management activity. 
The adoption of environmental accounting concepts and approaches in local 
government waste management and the reasons why such environmental commitments 
are made or ignored, remain unclear. As Gray (2002, p. 701) recognised, without a 
complete understanding of the present, plus a complete specification of how change 
does and can take place, it is difficult to seek practical environmental changes over time. 
Therefore, it is necessary to conduct research that can look into and understand cunent 
environmental accounting practices and detennine the explanations for environmental 
accounting practices in local government waste management. In this regard, the 
fundamental research questions for this thesis are 
"What is the current state of environmental accounting practices in local government 
waste management, and what are possible explanations fhr these environmental 
accounting practices? " 
As there is a paucity of literature on environmental accounting issues m the local 
government waste management context, no strong and generally accepted theoretical 
explanations can be found in previous studies. To answer the research questions of this 
thesis, a mixed research design is used. The mixed research design contains two 
sequential studies conducted with local councils in the State of New South Wales 
(NSW). The reasons for limiting the research scope to this State are explained in 
Chapter 3. The two sequential studies and the specific objectives of each study are 
discussed in Section 1.3. 
1.3 Research Design and Research Objectives 
Since literature in the area of environmental accounting or waste management provides 
little guidance for this research project, this thesis uses a mixed research design rather 
than depend on a single study. The mixed method involves two study phases: Phase I 
contains initial exploratory case studies; Phase II is a mail survey study. Although the 
broad objectives of the two study phases are the same, i.e., to find answers to the 
research questions, the focuses of these two sequential studies are different. 
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The objectives of the Phase I study are: 
• to explore the general availability of environmental accounting i1!formation in local 
government waste management; 
• to explore the potential explanations of environmental accounting practices in local 
government v.·w;te management; and 
• to seek theoretical implications ,Ji-om environmental accounting explanations to 
facilitate the generation ofhypotheses. 
In Phase I of this research, individual case studies of 12 NSW local councils were 
conducted. These studies included documentary data collection, infomrnl contacts and 
semi-structured interviews with managers responsible for waste management in the 
local councils selected. Content analysis was used to analyse data aggregated from 
documents, infonnal communication and interview transcripts. According to the 
analysis of the case studies, environmental accounting practices in waste management 
differ between local councils. Analysis of the reasons for the development of 
environmental accounting suggests that environmental accounting for local government 
waste management is prompted by immediate pressures from task environments or 
technical operations, and by some broader contextual pressures from social institutional 
environments. These implications share some commonalities with a number of 
conceptual studies of corporate environmental accounting (e.g., Parker 1997; Allenby 
1998; Schaltegger et al. 2003). 
Based on the findings and implications from the case study analysis, further research 
and review of theoretical literature was undertaken to establish the theoretical 
foundation for this research. It was found that one strand of research emanating from the 
organisational management perspective regards environmental accounting as an 
adaptive activity to cope with the challenges of uncertain and complex tasks and 
environments (Parker 1997; Bouma and van der Veen 2002). This argument emanates 
from the contingency theory/approach. The logic behind contingency theory is that 
organisations are technically devised instruments annmg for effective and efficient 
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control of their work processes (Selznick 1957; Gordon and Miller 1976; Hayes 1977; 
Otley 1980; Gul and Chia 1994; Macy and Arunachalam 1995; Chenhall 2003). 
From the contingency-based view of organisational management, organisations will 
adopt a structure or implement a management innovation that can best fit in with the 
contingent situations immediately surrounding them. By doing so, organisations are 
able to maintain or achieve their expected perfonnance. In Phase I of the study, it was 
found that situations such as uncertain environments of waste operations, complex 
waste services and operations, and proactive strategies for waste management have 
provided potential incentives for local government to account for environmental costs 
and impacts of waste streams. 
In contrast, a strand of research deriving from the sociological perspective argues that 
environmental accounting practices facilitate an organisation to be legitimised by its 
social institutional environments in a broader context (Frost and Wilmshurst 2000; 
Bouma and van der Veen 2002; Ball 2003a). The theoretical support for this argument 
is institutional theory, which espouses that management changes and innovations are 
often promoted by organisations for the purpose of seeking social approval (Meyer and 
Rowan 1977). The logic behind this explanation of organisational management is 
legitimacy, which means that organisations tend to perform or make changes in a way 
that is considered appropriate and legitimate by social structures or institutions (Meyer 
and Rowan 1977; DiMaggio and Powell 1983; Scott and Meyer 1983; Scott l 987a, 
l 987b; Zucker 1987). 
There has been a growing belief in current environmental studies that green actions and 
activities are adopted by corporations in order to comply with social institutional norms 
and expectations of environmental sustainability (Boons and Strannegard 2000; 
Jennings and Zandbergen 1995). Bouma and van der Veen (2002) argue that it is the 
social institutional contexts, within which environmental awareness is increasing, that 
have been influencing management perceptions and environmental accounting activities. 
The results of the Phase I study also revealed that local government is one of the 
"carriers" of social structures subject to a range of institutional influences, including 
regulatory pressures, cognitive pressures, community expectations and professional 
structures. When there is a strong expectation in social institutional contexts that 
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environmental improvement should be made, local government is more likely to 
develop environmental accounting for waste management to fulfil society's will. 
Although contingency theory and institutional theory underscore different driving forces 
for environmental accounting changes in organisations, the case studies show that both 
theories have their merits in explaining environmental accounting practices for local 
government waste management. This is consistent with the suggestions made in 
previous studies, which imply that these two theoretical perspectives are complementary 
(e.g., Powell 1991; Scott and Meyer 1983; Scott 1987a). Some environmental 
accounting literature (e.g., Bouma and van der Veen 2002) also suggests that 
contingency theory and institutional theory both shed light on the reasons for the 
emergence and development of environmental accounting. In this regard, hypotheses 
indicating the relationships between environmental accounting practices and 
contingency and institutional explanations were proposed based on the analysis of the 
case studies. These hypotheses guided the design of the survey study in the second 
phase of this research. 
The objectives of the Phase II study are: 
• to examine current state of environmental accounting practices for waste 
management across NSW local councils; 
• to assess the effectiveness of contingency explanations fi:Jr environmental accounting 
practices in local government vvaste management; 
• to assess the effectiveness of institutional explanations for environmental accounting 
practices in local government waste management; and 
• to find out the differences (if any) between the two theoretical explanations for 
environmental accounting practices in local government waste management. 
The objectives of the Phase II study are more specific than those of the Phase I study. 
The results of the Phase II study are used to confim1 the answers to the fundamental 
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research questions. In Phase II of this research, local councils throughout NSW were 
contacted and a survey questionnaire based on the literature review and the results of the 
case studies was sent to each local council. Since the data available from the case 
studies are limited because of time and distance constraints, a mail survey study 
involving a larger data scale allows a full examination of the theoretical model and 
enhances the internal and external validity of this research. A further discussion and 
justification of this research design is provided in Chapter 2. 
There were 117 local councils (response rate 83%) that provided useful responses to 
the mail survey. Descriptive statistics revealed the state of environmental accounting in 
current local government waste management, while the results of the inferential 
statistical tests identified the extent to which environmental accounting practices in 
local government waste management are related to contingency and institutional 
explanations. Conclusions and implications of this thesis are drawn based on the final 
results of the Phase II study. 
1.4 Contributions of the Thesis 
This thesis contributes to the knowledge of environmental accounting by extending the 
existing environmental accounting research to the sphere of waste management in local 
government. The major contributions of this thesis are summarised as follows: 
1. Given the environmental challenge of increasing waste generation and the 
importance of improving the accountability of environmental costs and impacts 
from waste generation and disposal, the results of this research are of use to 
environmental strategists and government regulators. The findings of the significant 
explanatory variables or drivers for current environmental accounting practices in 
this research provide policy implications and suggestions for the future development 
of environmental accounting for local government waste management. 
2. The investigation of the state of environmental accounting for waste management in 
this research helps waste management practitioners, as well as environmental 
researchers, understand critical issues in current waste management practices, and 
assists them to predict how the structure of local government should be designed to 
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facilitate the use of environmental accounting information to support sustainable 
waste solutions. 
3. Since environmental accounting for local government waste management in 
Australia is a new research area and has not drawn much attention in the past, this 
research is considered timely and relevant. It advances the state of knowledge in the 
area of environmental accounting, and the context of local government waste 
management serves the increasing interest in sustainability and environmental 
management themes in the Australian public sector. 
4. Although previous studies suggest the potential of institutional theory and 
contingency theory for explaining environmental accounting practices, no 
systematic, empirical research to date has been conducted to examine the usefulness 
of these two theories. This is the first research that examines the extent to which 
environmental accounting is explained by institutional theory and contingency 
theory. The results of this research not only fill a gap in the literature, but also 
provide a basis for future empirical research in environmental accounting. 
More specific implications and suggestions based on the results of this research are 
presented in the last chapter (Chapter 7) of this thesis. 
1.5 Outline of the Thesis 
Figure 1.2 illustrates the overview of the research process of this thesis. 
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After an introduction to the research topic and objectives in Chapter 1, an overview of 
the relevant literature on environmental accounting and local government waste 
management is presented in Chapter 2. It provides background inforn1ation about key 
tcnns and the scope of environmental accounting in local government waste 
management for this research. Following the literature review, critical issues identified 
from previous literature are discussed. At the end of Chapter 2, the research design of 
this thesis is addressed. A justification for using a sequential mixed method for this 
research is also provided. 
Chapter 3 presents the process of collecting data and the results of the case studies. The 
implications drawn from the case studies lead to the proposal of contingency and 
institutional explanations for environmental accounting in waste management. These 
two theories are analysed in Chapter 4 and Chapter 5 respectively. Chapter 4 explores 
how contingency theory is used to understand environmental accounting practices in 
local government waste management and what contingency variables arc relevant and 
can determine such practices. In Chapter 5, a discussion of institutional theory and its 
relevance to this research is provided, followed by an analysis of the effects of social 
structures on the current state of environmental accounting practices in local 
government waste management. Based on the implications of these two theoretical 
explanations, seven sets of hypotheses arc generated. 
Chapter 6 focuses on the process of collecting data and the results of the survey study. 
The empirical tests of the research hypotheses reveal the effectiveness of the two 
theoretical explanations proposed. 
The conclusions for this research arc included in Chapter 7. Limitations of the research 
and potential future work are also identified. 
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Chapter 2 
Literature Review and Research Design 
2.1 Introduction 
This chapter presents the literature review and research design of this thesis. The 
purpose of the literature review on the notions and scope of environmental accounting 
and local government waste management is to provide a comprehensive understanding 
of the current state of research on environmental accounting issues in waste 
management. Based on the review of existing literature, critical issues can be identified 
and the research design of this thesis proposed. 
The chapter includes four major parts. First, basic concepts of local government waste 
management are presented, followed by a discussion of the importance of 
environmental accounting infonnation for waste management. Then, the concepts and 
definitions of environmental accounting are analysed and the scope of environmental 
accounting examined in this thesis is defined. Third, the literature on the concepts, 
implications and applications of environmental accounting in local government waste 
management is reviewed and analysed, followed by a discussion of current research 
limitations and problems in the previous literature. At the end of this chapter, the 
research design is presented, including a justification for adopting a sequential mixed 
method for this research and the analysis of the validity, reliability and ethical concerns 
of the research design. 
2.2 Local Government Waste Management 
The primary pressure from waste generation is the need for disposal and the consequent 
environmental impacts of it. In Australia, the main form of waste disposal is landfilling 
(Environment Australia 2001 ). Waste generation and landfilling in some waste streams 
are particularly high. For example, the Environment Protection Authority (EPA) NSW 
(1997a) estimates that almost 6 million used car tyres require disposal each year in 
NSW. Of these, more than 45 per cent are sent to landfill, while 25 per cent arc 
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improperly disposed of through dumping, burning, or stockpiling that could emit toxic 
gases and pollute the environment. 
Since the 1980s, research on the diversion of waste from landfills and illegal sites has 
been carried out extensively (various readings in Cointreau et al. 1984; Thomas 1984; 
Young 1990; Levenson 1993; Gandy 1994; Clarke et al. 1999; McDougall et al. 200 l ). 
Deriving mainly from the perspective of engineering technology or engineering 
economics, this stream of research compares different waste disposal alternatives in 
tern1s of their environmental and economic impacts such as the emission of greenhouse 
gases, the leaching of toxic air/water-borne pollution, the costs of leachate collection, 
etc.. Scientific evidence and findings have been used to justify the strategic 
prioritisation of waste reduction and recycling over landfill disposal and incineration. 
As stated in the background to this research in Chapter 1, the main objective of waste 
management in Australia has changed from low-cost landfill disposal to improving the 
efficiency of resource usage through waste reduction and material recycling, and at the 
same time reducing the impacts of waste disposal on the environment. This reflects the 
current waste management hierarchy that has been increasingly used as a guiding 
principle for waste management policy and decision-making. The priority order in the 
waste management hierarchy is waste avoidance and reduction, resource recovery, and 
as a last resort, disposal (Resource NSW 2001). 
Waste avoidance and reduction refers to actions used to reduce the total amount of 
waste generated (Resource NSW 2001 ). This is the most preferred strategy in waste 
management because the environmental impacts of waste can be completely eliminated 
or reduced if waste generation is avoided or reduced at source6. 
Where waste must be produced, resource recovery should be used to extract as many 
(economically) viable elements as possible from waste streams for further use (Gray and 
Bebbington 2001 ). Resource recovery includes options such as reuse, recycling, 
composting and energy recovery (Resource NSW 2001). 
6 However, avoidance or reduction of waste generation in the first place is often under the control of the waste 
generator rather than under the control of local government. 
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Reuse and recycling are sometimes exchangeable because of their close definitions. 
Reuse means that materials and material objects are dive1ied from waste streams and put 
back into use (Gray and Bebbington 2001 ). Recycling is a series of activities by which 
materials that are no longer useful to the generator arc collected, sorted, processed and 
converted into raw materials, and then used in the production of new products (USEP A 
1997 a, l 997b ). It seems that recycling is a broader concept, which includes reuse, 
reprocessing and remanufacturing. In current local government waste management, 
recycling is a frequently used option to divert waste from landfill disposal and recycling 
collection services are available in many local government areas (Environment 
Australia 2001). 
Composting involves fertilising soil with a mixture of decaying orgamc waste to 
improve soil structure and provide nutrients. In Australia, organic waste includes a 
combination of food, garden and wood waste, and is the largest component of domestic 
waste ( 50 per cent of domestic waste in 1997) in tenns of generation and disposal 
(Beverage Industry Environment Council 1997). For local government, collection of 
green waste (garden and wood waste) at kerbside has become a popular option in recent 
years to reduce organic waste sent to landfill (NSW Department of Environment and 
Conservation 2003b; EcoRecycle Victoria 2003). 
Energy Recovery through incineration has played a positive role in waste management 
since the early 1980s due to the rapid improvement of incineration technology. Some 
proponents argue that incineration can generate electricity, which reduces the use of 
fossil fuels and therefore contributes to a net reduction of the greenhouse effect 
(Tabasaran 1984; Porteus 1990). However, incineration has caused considerable 
concerns as the incineration process itself emits greenhouse gases, dioxins, furans, 
toxins (especially heavy metals left in the residual ash after burning), and nitrous oxides 
which are released from the burning of organic waste and contribute to the formation of 
acid precipitation (Gandy 1994). Gradually, the incineration option has been viewed as 
a short-tenn solution to waste problems and has lost popularity in Australia (Macdonald 
et al. 1996 ). 
Disposal, an end-of-pipe solution, includes management of all disposal options (mainly 
landfilling) in the most environmentally responsible manner (Resource NSW 2001 ). 
19 
Chapter 2 Literature Review and Research Design 
Although some energy may be generated from landfill gas emission, landfilling is the 
least desirable option and must be handled carefully to minimise negative 
environmental outcomes. 
To move towards the higher level of priority in the waste management hierarchy and to 
achieve the waste management objective, local government has introduced various 
environmental innovations into their waste program designs and technical operations 
since the 1990s, such as Alternative Waste Technology (AWT), to recover resources 
from residual waste (Waste Service NSW 2005). However, questions still remain. For 
example, do local councils have effective management tools to evaluate the 
sustainability of their waste management solutions? How many environmental impacts 
of waste alternatives have been identified by each council? 
Environmental change cannot occur without necessary information to monitor and 
evaluate it. If relevant environmental cost and impact infornrntion is missing, it is 
impossible to assess the long-tenn sustainability of current activities and policies, or to 
design strategies to improve future environmental quality (Osborn 2002; Bennett et al. 
2002). The next section focuses on the importance of environmental accounting for 
waste management. 
2.3 The Importance of Environmental Accounting for Waste Management 
Sustainable waste management and solutions need timely and reliable accounting 
information, especially to help justify both environmental and economic efficiency of 
waste prevention programs. The US Environment Protection Authority (USEPA 1997a) 
indicates that cost-effective and informed decisions require an awareness of the real cost 
of waste management and a broader spectrum of information than that available in 
conventional accounting systems. 
Conventional accounting systems and approaches, which focus on economic 
performance and implicitly exclude environmental resource values, have long been 
criticised as being inadequate and inappropriate to meet the requirements of 
environmental and sustainable development (Maunders and Burritt 1991; Milne 1991; 
Schaltegger and Burritt 2000). This is mainly because conventional accounting largely 
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ignores separate identification, classification, measurement and reporting of 
environmental infonnation, especially environmental costs and impacts (Burritt 2004, p. 
14). 
Based on conventional accounting practices, only the operational costs in waste 
management are likely to be taken into account when local government officials make 
waste management decisions (Hirschfeld et al. 1992). Although various waste programs 
for improving resource recovery and for limiting waste disposal costs have been 
designed and implemented in the past decade, relatively low operational costs of landfill 
disposal make landfilling attractive and competitive compared with other alternatives. 
However, landfilling has become a serious concern in recent years for its adverse 
impacts on the environment and unquenchable thirst for land space (Gandy 1994; 
Hershkowitz 1998). Sustainability of waste management cannot be guaranteed in the 
long run if the full costs associated with fuel, labour, and the impacts to the environment 
in landfilling practices are neglected. Even environmentally sound options, such as 
recycling, which have been viewed as conserving resources and reducing environmental 
problems, have to make sense in terms of economic viability and environmental 
achievability. 
Therefore, there is a need to improve the accountability of waste alternatives, the 
accountability of both economic and environmental costs and impacts in waste 
management (Gertsakis and Lewis 2003). The emergence and development of 
environmental accounting has helped to improve this accountability and provided 
guidance for local government to make long-term development decisions (Douglass 
1996; Osborn 2001 b; Ball 2005). Extensive research demonstrates that environmental 
accounting is a necessary foundation and support for quality environmental 
management because it overcomes the limitations of conventional accounting 
approaches and incorporates fuller environmental information into organisations' 
management (see Maunders and Burritt 1991; Gray and Bebbington 1993, 2001; 
Schaltegger et al. 1996; Burritt and Welch 1997; Burritt et al. 2002; UNDSD 2001; 
Kitzman 2001; Bebbington et al. 2001; Schaltegger and Burritt 2000). Australian 
NSESD has encouraged the application of environmental accounting approaches, such 
as the full cost assessment method or the life cycle assessment method, in waste 
management and highlighted that accounting for full costs and impacts of waste streams 
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will assist local government to achieve quality waste management and improve waste 
performance (Australian Ecologically Sustainable Development Steering Committee 
1992). This reinforces the importance of~ and the need for, environmental accounting 
for local government waste management. 
Following the brief introduction of the emergence and importance of environmental 
accounting for waste management, the next section sets out to discuss the concept and 
scope of environmental accounting. 
2.4 Concept and Scope of Environmental Accounting 
Environmental accounting 1s a flexible tool that can be applied at different scales 
(USEP A l 998a). Previous literature has explored this flexible and broad-based concept 
and suggested a number of contexts for and definitions of environmental accounting. 
Summarised from previous literature, environmental accounting can be incorporated 
into three contexts: national environmental accounting, external environmental 
accounting and internal environmental accounting (See Table 2.1 on the next page). 
National environmental accounting refers to environmental accounting at a national 
level. It focuses on the collection and reporting of national resource flow data, mainly 
for the purposes of economic forecasting and government policy making. The data 
involved in national environmental accounting include those about a nation's or 
region's consumption, as well as the extent, quality, and value of natural resources 
(USEP A l 998a). This research focuses on environmental accounting in the context of 
local government. Therefore, national environmental accounting is not a concern. 
Environmental accounting at the organisational level was virtually unheard of before 
1990, but as the boundaries of organisations have been extended and managed through 
new "accounts" of the environment since the 1990s, it has become a significant area of 
growth and development (Gray and Bebbington 1993; Gray et al. 1995). In terms of 
infonnation users, environmental accounting at the organisational level includes two 
principal components: external environmental accounting (i.e., environmental financial 
accounting) and internal environmental accounting (i.e., environmental management 
accounting) (Graff et al. 1998; Schaltegger and Burritt 2000; Burritt et al. 2002). 
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Table 2.1: Contexts of Environmental Accounting 
Context National Environmental External Environmental lntemal Environmental Accou11ti11g 
Accounting Accounting 
Tenns Used National Income Accounting; Environmental Reporting; Environmental Management Accounting; 
National Resource Accounting Environmental Disclosure; Environment-related Management 
Environmental Financial Accounting; Environmental Managerial 
Accounting; Accounting 
Sample Accounting for the flow of The disclosure of The identification, collection, analysis, 
Definitions renewable and non-renewable environmental liabilities and and use of two types ofinfonnation for 
resources through a region or the certain environmental costs internal decision-making: l) Physical 
flow of goods and services to external stakeholders information on the use, flows and fates of 
through an economy (Graff ct al. based on mandatory or energy, water, and materials (including 
1998). voluntary rules (US EPA wastes), and 2) Monetary information on 
l 998a). environment-related costs, earnings, and 
savings (IF AC 2005). 
To incorporate environmental The identification, collection, estimation, 
costs into infonnation used in analysis, internal reporting, and use of 
national income accounts which materials and energy flow information, 
include data about a nation's or environmental cost information, and othe 
region· s consumption, extent, cost information for both conventional 
quality, and value of natural and environmental decision-making 
resources (USEPA 1998a). within an organisation (EMARIC 2003). 
To provide an integrated data The management of environmental and 
system for the whole resource economic performance through the 
process from natural resource development and implementation of 
stocks, through extraction and appropriate environment-related 
processing to end-use and accounting systems and practices. While 
disposal, to measure resources in this may include reporting and auditing in 
physical units and thus be able to some companies, environmental 
provide data on material and/or management accounting typically 
energy flows and balances, and to involves life-cycle costing (LCC), full-
connect physical accounts and cost accounting (FCA), benefits 
measurements to economic assessment and strategic planning for 
valuations and aggregates, above environmental management (IF AC 1998, 
all to national accounts and p.1). 
economic statistics and economic 
forecasting and analytic models The generation, analysis and use of 
(Lone 1992, p.240). financial and non-financial information in 
order to optimise corporate 
environmental and economic performanc< 
and to achieve sustainable business 
(Bennett and James 1998a, p.33). 
Focus Level National Organisation Organisation, division, facility, product 
line or system 
Audience External External Internal 
Source: modified from USEP A ( l 998a) 
Environmental financial accounting 1s often referred to as "external environmental 
accounting", "environmental reporting" or "environmental disclosure" (Graff et al. 1998; 
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Schaltegger and Bun-itt 2000). It is used to disclose environmental infonnation to 
external stakeholders either in an organisation's annual reports or in separate 
environmental/sustainability reports, based on mandatory or voluntary rules (USEPA 
l 998a). In this research, environmental accounting is used for the purpose of internal 
management and perfomrnnce improvement in local government waste management 
rather than for the purpose of external reporting. So environmental financial accounting 
is not a focus. 
Environmental management accounting has been referred to as "environment-related 
management accounting" (Bennett and James 1997) or "managerial environmental 
accounting" (Gale and Stokoe 2001 ). It tracks environmental information to assist with 
the organisation's internal planning, control and management decision-making 
(Schaltegger and Bun-itt 2000). The objective of environmental management accounting 
is to improve the internal accountability of environmental impacts and to ensure that 
management has the necessary information to enhance the environmental decision-
making process (Wilmshurst and Frost 2001 ). This research examines the practices of 
environmental accounting in local government waste management. Hence, the term 
environmental accounting used in this thesis is confined to the context of internal 
environmental accounting, i.e., environmental management accounting (relevant to the 
shaded column in Table 2.1 ). 
Since management accounting activities are not subject to any particular ret:,:rulation, the 
extent to which environmental accounting concepts and approaches are incorporated 
into management decision-making varies between organisations, and even between 
different divisions of the same organisation. This leads to a variety of definitions for 
internal environmental accounting in the literature. Some definitions are broad and 
comprehensive, and some are limited to specific domains or tools. For example, 
International Federation of Accountants Committee (IF AC) (2005) and Environmental 
Management Accounting Research and Infonnation Centre (EMARIC) (2003) have 
introduced environmental accounting in a comprehensive manner. They emphasise the 
identification, collection, analysis and use of physical and monetary types of 
environmental infornrntion for both conventional and environmental decision-making 
within an organisation. Other studies such as IF AC ( 1998) emphasise the management 
of environmental and economic performance through the development and 
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implementation of appropriate environment-related accounting tools or practices such as 
Full Cost Accounting (FCA)7 and Life Cycle Costing (LCC) in conjunction with Life 
Cycle Analysis (LCA) 8 , etc.. However, in practice, the implementation and 
quantification of specific environmental accounting tools, such as LCA and FCA, have 
never been fully unde1iaken by organisations because of their complexity and their 
limitations for practical applications (see Schaltegger 1997; Heiskanen 2000; UNEP 
2000; Bebbington and Gray 2001 ). In this circumstance, compared with the definitions 
strictly relating environmental accounting to one specific tool, the broad and 
comprehensive definitions for environmental accounting seem more appropriate and 
manageable for investigation in this thesis. 
To operationalise the broad and comprehensive concept of environmental accounting 
stated by IF AC (2005) or EMARIC (2003 ), the essence or scope of environmental 
accounting that is different from that of conventional accounting needs to be clarified 
and classified. Summarised by Senge (1993), environmental accounting is presented 
with a number of new challenges or features compared with conventional accounting. 
These involve: (1) capturing not only financial, but also non-financial information about 
an organisation's environmental activities and relevant material flows; (2) estimating 
the potential future costs of the organisation's current activities and material flows 
instead of using a purely historical cost orientation; and (3) classifying and recognising 
environmental costs and impacts that are currently outside the boundary of the 
organisation and cannot be captured by any conventional accounting system. It can be 
seen that these features reflect the essence or scope of environmental accounting 
emphasised in the definitions of IF AC (2005) and EMARIC (2003 ). So in this research, 
7 FCA seeks to identify and describe in financial tem1s the 'externalities' associated with a particular activity or a 
particular entity (Bcbbington ct al. 2001; USEPA 1998b; Epstein 1996). 
8 Life-cycle thinking and analysis is proposed and applied to expand the time horizon of a product, a process or a 
system to cover its past and future life periods (Society of Environmental Toxicology and Chemistry 1993). LCA is 
used to assess the environmental aspects and potential impacts associated with a system (product system or service 
system) by (i) compiling an inventory of relevant inputs and outputs of the system; (ii) evaluating the potential 
environmental impacts associated with those inputs and outputs; and (iii) interpreting the results of the inventory 
analysis and impact assessment phases in relation to the objectives of the study (Society of Environmental 
Toxicology and Chemistry 1993; ISO 14040 1997). Adopted by management accounting. the LCA philosophy is 
used under the tcnn LCC. LCC uses monetary units to track material flows and at the same time emphasises the 
timing and the present valuation of life-cycle costs and benefits of products, systems or projects (Weitz et al. 1994; 
White ct al. 1996; Norris 2001 ). LCC identifies all internal and external costs associated with a product, process. 
project or activity throughout its entire life cycle-from raw materials acquisition to recycling/final disposal of waste 
materials (Weitz ct al. 1994; White ct al. 1996; Shields and Yong 1991; Kreuze and Newell l 994 ). 
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environmental accounting is examined from these three aspects. Environmental 
accounting info1mation examined in this thesis includes: 
(i) environmental infonnation m both monetary (financial) and physical (non-
financial) tenns; 
(ii) environmental infomrntion hidden in overheads and future periods; and 
(iii) environmental infonnation external to the legal boundary of an organisation, i.e., 
environmental externalities. 
A discussion of these aspects of environmental accounting follows. 
2.4.1 Environmental Information in Monetary and Physical Flows 
Previous studies indicate that conventional accounting is presented predominantly by 
monetary measures and places less weight on non-monetary information (Gray and 
Bebbington 1993; Schaltegger and Burritt 2000; Burritt et al. 2002). Kaplan (1983, p. 
699) argues that the emphasis on a single measure, often monetary, encourages 
managers to improve perfo1mance only in respect of that measure rather than contribute 
to the long-term health of an organisation. In paiiicular, environmental aspects of 
performance that involve non-monetary information may be completely ignored m 
organisational management (Bennett and James 1997). 
Environmental accounting has a multi-dimensional construct rather than a um-
dimensional form. It underscores the responsibility of an organisation to capture both 
economic and ecological footprints and looks upon the entire operation of an 
organisation as an ecological activity with both economic and ecological impacts 
(EMARIC 2003; UNDSD 2001; Bartolomeo et al. 2000; Larsen 2000; Bennett et al. 
2002). Based on the study conducted by Bartolomeo et al. (2000, p. 33), Bunitt et al. 
(2002) designed a comprehensive framework for environmental accounting, illustrated 
in Figure 2.1. This framework divides environmental accounting (both internal and 
external) into monetary units and physical units. The former emphasises the monetary 
dimension of environmental accounting information which is sometimes consistent with 
the monetary measures in conventional accounting, while the latter highlights the 
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physical measures of the organisation's environmental activities and maternal or energy 
flows. 
internal 
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Figure 2.1 Environmental Accounting Systems 
Source: Burritt et al. (2002), modified from Bartolomeo et al. (2000) 
The emphasis of monetary measures and physical measures in environmental 
accounting provides organisations an opportunity to identify the link between these two 
terms. This means to link environmental costs with operational processes and the 
material and energy flows within operational processes (Kreuze and Newell 1994; 
Schaltegger and Muller 1998; Schaltegger and Burritt 2000; Strobel and Redmann 
2002). The United Nations Division for Sustainable Development (UNDSD 2001, p. 1) 
states that environmental accounting procedures include physical procedures for 
material and energy consumption, flows and final disposal, and monetary procedures for 
costs, savings and revenues related to the activities or material flows that have a 
potential environmental impact. The intention of environmental accounting, therefore, is 
to link monetary flows directly to physical flows and changes. This aspect is consistent 
with the philosophy of activity-based or material flow-based accounting, which 
emphasises the importance of directing costs to the products and services that require 
these costs to be incurred (USEPA 1998a). The benefit of tracking and integrating 
monetary and physical environmental information is to help organisations visualise and 
understand the physical flows and impacts in their environmental management activities 
and the associated monetary flows and changes (Schaltegger and Burritt 2000). Based 
on this enhanced environmental accountability, organisations are more likely to find 
solutions to improve environmental performance. 
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2.4.2 Environmental Information Hidden in Overheads and Future Periods 
The second difference between conventional accounting and environmental accounting 
is that environmental accounting information covers a broader spectrum of 
environmental costs. Environmental costs are generally defined as impacts, expressed in 
monetary or non-monetary tenns, incurred by society, an organisation, or an individual, 
resulting from activities that affect environmental quality (Graff et al. 1998, p. 2). As 
indicated in the USEP A (l 998a), conventional accounting limits the scope of costs in 
direct relation to the processes and activities of an organisation. The scope of costs 
embraced in environmental accounting includes not only the costs recognised in 
conventional accounting, but also those potentially hidden in overheads and future 
periods, and those external to organisations but resulting from organisations' activities. 
Table 2.2 illustrates the spectrum and examples of internal environmental costs that 
extend beyond the scope of conventional costs, and external environmental costs that 
extend beyond an organisation's legal boundary. 
Table 2.2: Environmental Cost Spectrum and Examples 
INTERNAL ENVIRONMENT AL COSTS (Beyond Conventional cost scope) 
Indire~t/Hidden.EnVironillentat.c6sts\J>' Fu~r~/c~nti~gett~~ijf9:94~~if~1.~o,s,ts 
' .. · . ~.-··.'~'.;A.(';~.f.':~.',,;:: :cy: :yp/ '/" y', 'A'//f v /,,', / 
J< , >~;:,~;~ ::~'.!L?!~;;, , > 
Examples: 
Environmental certification/labelling 
Remediation costs or obligations 
Compliance costs 
Permit fees 
Environmental training 
Environmentally driven R&D 
Environmentally related maintenance 
Legal costs and fines 
Examples: 
Future remediation or compensation costs 
Risk posed by future regulatory changes 
Product quality 
Employee health and satisfaction 
Environmental knowledge assets 
Sustainability of raw material inputs 
Risk of impaired assets 
Public/customer perception 
EXTERNAL ENVIRONMENT AL COSTS 
Examples: 
Depletion of natural resources 
Noise and aesthetic impacts 
Residual air and water emissions 
Long-tenn waste disposal 
Uncompensated health effects 
Change in local quality of life 
Source: modified from Gale and Stokoe (2001, p. 122), USEPA (1998a), IFAC (1998) 
which is adapted from Berry and Failing ( 1996) and Pedersen and Stinson ( 1996) 
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The specific focus of this section is accounting for internal environmental costs hidden 
in overheads or future periods. Accounting for external environmental costs is presented 
in Section 2.4.3. 
Apart from tracking down the direct material flow information and the associated 
monetary infonnation discussed in Section 2.4.1, environmental accounting includes 
another major component - identifying indirect or hidden infonnation. Epstein (1996) 
emphasises that environmental accounting should be able to identify and accumulate 
full environmental costs in organisations including those potentially hidden and future-
oricnted. Hidden environmental costs are often overlooked because they indirectly 
relate to the operation of a process, system or facility, such as costs involved in 
administrative support, legal services and fines, auditing and so forth. These 
environmental costs are nonnally recorded separately from the root cause processes or 
departments and thus difficult to manage and control (Kitzman 2001 ). However, 
without properly identifying and analysing these hidden or indirect environmental costs, 
it is impossible to work out solutions to reduce or prevent these costs and therefore it 
will lower the potential to improve an organisation's environmental performance. 
Also, hidden environmental costs arc often overlooked because they are more likely to 
be incurred in future periods rather than in the current period. Substantial future costs 
could be incurred as a result of past "failures", such as a lack of accountability for full 
life-span costs of a product or a service, or a lack of effective plans to reduce potential 
environmental consequences in the future (Epstein 1996). Sustainable development 
requires organisations to take a long-tenn rather than a short-term view in decision-
making; that is, requires expenditure now in order to avoid much larger costs incurred in 
the future (sec UNWCED 1987; Australian Ecologically Sustainable Development 
Steering Committee 1992). The prerequisite for this long-tern1 focus is that, broader 
environmental costs and impacts incurred in the past, being incurred now, and possibly 
to be incurred in the future, need to be fully identified or estimated (Epstein 1996; 
USEP A I 998b ). 
The identification of future-oriented costs is completely omitted in conventional ex-post 
accounting systems in which there is a focus only on historical costs. In the USEPA's 
(1998a) interpretation, future-oriented costs are often contingent and less tangible and 
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cannot be accurately measured like historical costs. According to the USEP A (l 998a), 
within future-oriented environmental costs, some expected or prospective costs may 
occur at more or less well-defined points in the future, such as future costs of closing 
landfills or complying with ref,rulations that are not in effect but have been promulgated. 
The estimation of these types of future costs is relatively easier than the estimation of 
those future costs that may or may not be incun-ed in the future, such as uncertain future 
remediation or compensation costs, or risk posed by future regulatory changes. 
Although uncertain and contingent, these cost estimates have some probability of 
materialising in the future. For example, if a new need is imposed, such as a new 
requirement for zero or low carbon emissions, the relative costs for meeting the new 
requirement may change enormously and this may have a substantial effect on the 
sustainability of the organisation. Therefore, organisations need to be fully prepared for 
the potential obligations that result from cun-ent operations but have to be paid for in the 
future (Senge 1993, p. 34). The interests of all stakeholders will be better served 
through such attempts to estimate future costs (Senge 1993, p. 36). 
2.4.3 Environmental Externalities 
Compared with internal environmental costs, external environmental costs can 
potentially be the larger of the two components of environmental costs (IF AC 1998). 
External environmental costs are often referred to as "externalities" that arise outside of 
the assumed, legitimate and "usual" boundary of an organisation (Bebbington et al. 
2001 ). Unlike internal environmental costs that directly affect the economic bottom line 
of an organisation, externalities are those borne by the environment or society. 
In conventional accounting, a sacrifice of natural resources is generally not a concern. 
Environmental accounting requires the costs of external environmental and health 
damage (e.g., residual air emissions from waste disposal, depletion of natural resources, 
uncompensated human health effects) to be taken into account by the decision unit that 
creates them (Bromley 1986). While externalities may go beyond the boundary of the 
organisation, they may cause a loss of welfare of other agents, and the loss of welfare is 
often unpriced or uncompensated (Pearce and Turner 1990). Therefore, an 
environmentally responsible organisation needs to examine and internalise its 
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externalities and prevent the occurrence of any socially and environmentally 
irresponsible decisions. 
Externalities can be assessed in equivalent monetary values by economic methods 
(summarised in Milne 1991 ). This generally involves directly identifying environmental 
consequences and assigning measures of monetary value to the environmental 
consequences from an activity, a process, or an organisation (Bennett and James 1998b ). 
However, there is no doubt that external environmental costs are more difficult to 
measure directly in monetary tenns than internal environmental costs, because there is 
an absence of transaction costs of external environmental impacts. Gale and Stokoe 
(2001) postulate that a more pragmatic and realistic way to measure external costs is to 
measure them as impending internal costs based on the possible time profiles of the 
(future) internal costs. The reason is that "each category of external cost would 
eventually be reflected in internal costs" (Gale and Stokoe 2001, p. 126). ln this regard, 
a "bargained" equilibrium can be reached when the externalities are internalised, i.e., 
presented either as costs to control the environmental impacts, or as costs borne to not 
cause the environmental impacts (Coase 1960). 
Based on the above discussion, it can be seen that when the scope of environmental 
accounting becomes broader, from direct to indirect, from internal to external, the 
difficulty in identifying and measuring relevant environmental information increases. 
Although the concepts and scope of environmental accounting developed to date arc 
still too broad to be fully operational or generally accepted, these basic concepts can 
provide insightful guidance to studies in this area. The USEP A ( l 998a) suggests that the 
success of environmental accounting does not depend on "correctly" classifying all the 
costs an organisation may incur. Rather, what organisations need is to increase the 
amount of relevant environmental infonnation that is made available to those who need 
or can use it. The next section elucidates the concepts and scope of environmental 
accounting and relevant environmental infornrntion in the context of local government 
waste management. 
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2.5 Environmental Accounting for Local Government Waste Management 
Environmental accounting for waste management is a relatively new theme for local 
government. As noted in Section 2.2, in response to the environmental agenda, local 
government is required to change its traditional manner of waste disposal and to take 
more environment issues into consideration and in decision-making. Jn this section a 
review of cunent studies of the concepts, scopes and practices of environmental 
accounting in local government waste management is undertaken. Critical issues are 
then identified based on this literature review. 
2.5.1 Concepts and Applications of Environmental Accounting for Waste 
Management 
Environmental accounting for waste management has been explored in prior studies 
from three different perspectives conesponding to the three aspects or features of 
environmental accounting discussed in Section 2.4. These are: 
(i) accounting for direct monetary and physical flows in waste streams and activities; 
(ii) accounting for environmental costs and impacts hidden in overheads and future 
periods in waste management; and 
(iii) accounting for external environmental costs and impacts in waste management. 
2.5.1.1 Monetary and Physical Flows in Waste Streams and Activities 
In the waste management hierarchy, local government has a number of options for 
managing waste streams, from landfill disposal to material recovery or waste reduction. 
The USEP A ( l 997a) illustrates these options and their associated activities (as shown in 
Figure 2.2), and argues that gathering full physical and monetary infonnation from 
waste streams and activities is a first and vital step to improve economic and 
environmental perfonnance of waste management. 
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Figure 2.2 first shows that waste streams cover a number of physical flow paths: the 
landfill disposal, the waste to energy, the recycling, and the composting paths. The 
waste to energy and land disposal paths reflect garbage waste disposal processes, while 
the recycling and composting paths indicate the ways in which recyclable and 
compostible materials are collected and recovered. Second, in Figure 2.2, each physical 
flow path covers a number of activities that are the building blocks of the flow paths. 
These activities include collection of waste and recyclables, operation of transfer 
stations, transportation of waste and recyclables to waste management facilities, waste 
processing and/or disposal at waste management facilities, and sales of by-products. At 
the collection stage, garbage waste enters into the land disposal or waste-to-energy 
paths and recyclable materials and composts flow into the recycling and composting 
paths. Garbage waste is then transported from transfer stations to landfills or energy 
recovery facilities for rough sorting and arrangement. Recyclables are delivered to 
Material Recovery Facilities (MRF) and compostibles are transported to compost 
facilities. In many circumstances, garbage waste may mix with some recyclable 
materials and recyclables collected from recycling or composting paths may also mix 
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with some non-recyclable garbage waste or contaminated recyclables. These 
contaminations will cause further resorting and recovery efforts in MRF or composting 
facilities. Following the facility management activity, recovered recyclable materials are 
sold to reproccssors and then begin their new life cycle. At the same time, garbage 
waste is landfilled or incinerated and limited energy and gas generated from landfilling 
or incineration will be sold in the market. 
The US EPA ( 1997a) notes that a variety of activities and flows in waste management 
constitute a complicated data pool, which local authorities should not oversimplify. The 
planning, budgeting and perfonnance evaluation often depend on the availability of 
waste flow and activity infonnation, such as waste quantity infonnation (e.g., how 
much garbage waste, recyclables or green waste arc collected or landfilled) and 
recovery quality infonnation (e.g., how much gets recycled following sorting at a MRF 
or how much gets diverted back to landfill as contamination). This physical infonnation 
may be tracked and identified through local government's internal waste management 
systems or through regular waste audits9. 
Apart from physical accounting, the collection and assessment of the cost and 
expenditure information associated with the physical waste flows and activities is 
another aspect related to the monetary unit of environmental accounting for waste 
management (USEPA 1996). Understanding the costs associated with waste 
management activities and flows is necessary for compiling the costs of the entire waste 
system and helps to estimate the potential costs of changing waste services from one 
method to another (USEPA 1997a). For each waste flow path, it may involve a variety 
of direct costs such as labour and truck collection costs, transfer station costs, 
transportation costs, facility management induced costs, etc. (Folz 1995). For each 
waste activity, however, costs and benefits arc often shared between waste flow paths, 
which make them difficult to identify or separate. As Gauthier ( 1998) indicates, in 
practice, waste management decisions arc often made in accordance with physical waste 
flow paths rather than with waste activities, because cost infornrntion associated with 
waste activities and programs in each waste flow path is not always available to local 
9 Waste audit refers to a way of assessing the volume and composition of waste flows in order to help identify 
opportunities to minimise waste generated and evaluate the effectiveness of current waste minimisation strategics 
(EPA SA 2000; ACT Government 200 I). 
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government. Some case studies conducted by the USEPA (l 998c) find that, without 
accounting for full costs associated with waste activities, local authorities are likely to 
reject potentially cost-effective alternatives or overlook opportunities of expanding 
waste recycling and reduction programs. 
2.5.1.2 Hidden Costs in Overheads and Future Periods 
The second issue addressed by the US EPA ( l 997a) is accounting for hidden 
environmental costs and impacts in waste streams. The examples of potentially hidden 
costs in waste management are those indirect costs embedded in overheads or in future 
periods. Implied from Figure 2.2, each waste flow path may involve many types of 
indirect costs, such as costs for administration, education, rep01iing and auditing, and 
site cleanup. These expenditures for waste program planning and management are 
indirectly associated with waste flows and activities, but they can be substantial. For 
example, education is regarded as an essential waste management program undertaken 
by local government to encourage people to paiiicipate in recycling and waste reduction. 
The USEPA ( l 997a) indicates that continuing or regular outlays for local community 
education and promotional activities account for most financial resources in local 
government waste management, but they are hardly ever separately recognised from 
administrative overheads. 
Also implied from Figure 2.2, costs incurred in one waste flow path may lead to the 
benefits for another waste flow path. For example, every tonne of waste that is recycled 
or composted, or even combusted is a tonne of waste that does not require garbage 
collection and landfill disposal. Laughlin and Varangu ( 1991) argue that in most cases, 
when waste reduction/recycling is regarded as an economically viable option, it is the 
waste disposal costs avoided via recycling and reduction that tip the economics. 
Without accounting for these avoided disposal costs overlooked in conventional 
accounting, recycling options and programs may not be viable at all (Folz 1995; 
USEPA 1997a). 
Another aspect of indirect information in waste management that is more difficult to 
identify is future cost. Although accounting for future costs and impacts in waste 
management may result in high expenditure today, local government can defer or 
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prevent much higher disposal or remediation costs and liabilities in future periods. A 
continuous stream of governmental and non-governmental reports and studies has 
signalled this stance (see Evans 1995; USEPA 1996; USEPA 1997a; USEPA 1998c; 
USEP A 2000; ACT Government 2001 ). In Australia, such long-tenn costs for domestic 
waste are generally estimated to be A$ l 0 to A$22 per tonne on top of nonnal operating 
costs for a well-engineered disposal site (ACT Government 2001 ). It is, therefore, 
crucial to factor in these costs when evaluating waste activities and making waste 
management decisions about future changes (Folz 1995; USEPA l 997a). 
It has been realised that, at the end of the working life of a landfill disposal site, the site 
occupier bears a responsibility for sealing it safely and undertaking post-closure 
rehabilitation, monitoring and care (EPA NSW 1996). Gauthier ( 1998) suggests that the 
time of the occurrence of landfill closure and post-closure care costs can be defined 
based on the estimated remaining life span of existing sites. So, such prospective or 
expected future costs need to be recognised and allocated as expenses during the active 
life of landfill sites. Furthem1ore, according to the USEPA's studies (1997a; 1998c), 
long-tem1 accounting for waste management also involves accounting for the site 
replacement costs. As a result of increasing environmental awareness in local 
communities, tighter environmental regulations and the lack of available land space, the 
establishment and operation of new/replacement landfills have become much more 
costly, especially in urban areas where materials have to be transported further away for 
disposal (USEPA l 997a). If these expected future costs are taken into account, landfill 
occupiers can develop effective post-closure plans as part of their landfill licence 
conditions, especially for newer landfill sites and those to be constructed in the future, 
and landfill users can assess the sustainability of their waste management plans. 
Some future costs, such as costs of anticipated site remediation and future regulatory 
changes, are difficult to estimate and quantify because it is uncertain when, or if, they 
will occur. These contingent costs are often described in probabilistic tenns and their 
estimation is subject to probability calculation or, in most circumstances, the 
perceptions and predictions of decision-makers (USEPA l 997a). A full environmental 
accounting approach requires these less tangible costs to be available to waste managers 
because the substantial or material contingent costs may significantly affect the 
effectiveness of local waste management solutions in the long run. 
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2.5.1.3 External Environmental Costs and Impacts of Waste Streams 
In addition to the challenges of the accountability for direct and indirect internal costs, 
environmental accounting also highlights the challenges of accounting for external 
environmental costs and impacts in waste streams. This was the focus in the NSW 
Government's study of landfill charging structures in 1996 (Aquatech Environment, 
Economics and Information l 999a, l 999b ). The study indicates that broader 
externalities such as environmental degradation costs and resource depletion costs have 
to be considered or gradually internalised in landfill pricing. If these externalities have 
not been accounted for in the first place, landfill operators and users are unlikely to take 
any initiatives to minimise or prevent them. 
From a life cycle perspective10, waste streams can generate a variety of environmental 
outputs or impacts such as air pollution, water pollution and land emissions (White et al. 
1995; Weitz et al. 1999; McDougall et al. 2001; Solano et al. 2002; Artz et al. 2002). 
Unlike the outputs of recovered materials, such as composts or energy that have a direct 
effect on the economic bottom line of waste management and are nonnally recognised 
in the operational system, external environmental outputs are largely borne by the 
natural environment. Landfill disposal, in particular, generates various adverse impacts 
potentially damaging the natural environment and human health, such as wind-blown 
litter, groundwater or stream contamination years after burial, leakage of toxic and 
hazardous air/water-borne pollution, adverse effects on flora and fauna, and so on 
(Gandy 1994). More concerns have recently been raised about the emission of 
greenhouse gases from waste disposal processes and disposal sites (ACT Government 
2001; EPA NSW 1996). Table 2.3 presented below lists some examples of 
environmental impacts from landfill disposal based on the infornrntion from the EPA 
NSW (1996). 
While waste is often viewed as being related to the cnd-of~pipe stage of a product life cycle, to local government, 
the life cycle of the whole waste management system starts with managing waste once it is generated and ends with 
managing waste once it is disposed of and the impacts of such disposal (McDougall ct al. 200 l ). 
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Table 2.3: Environmental Impacts of Landfill Disposal 
Environmental Outputs Examples of Environmental Impacts 
Water pollution Ground water can be contaminated by untreated leachate from landfill sites. 
Surface water run-off from a landfill site can cause unacceptable sediment loads 
in receiving waters, while uncontrolled surface water run-on can lead to excessive 
generation of leachate. 
Air pollution Uncontrolled landfill gas emissions: methane and carbon dioxide, if not 
contained, can contribute to the "greenhouse effect". Unmanaged gas emissions 
represent a lost energy/fuel source. Landfill gas can also contain a variety of 
corrosive, toxic or odorous components. Methane represents an explosion risk 
which may occur on-site or off-site. 
Land contamination Land use as landfill may cause the loss of its capacity and value. Improper care of 
a landfill as a valuable asset results in remediation problems after landfilling is 
completed. 
Hazards and Joss of The potential hazards and amenity impacts from landfills include fire, birds, dust, 
amenity odour, pests, vermin and litter. Each of these potential impacts may occur on-site 
or off-site. 
Apart from the negative environmental impacts listed above, there is a growing concern 
that landfill disposal has buried considerable "nutrients" from waste streams 
(McDonough and Braungart 1998). Wright (2002, p. 1) argues that all discarded 
materials should be regarded as potential resources, "not to be saved at all costs, but 
neither to be squandered without enlightened assessment of reuse, recycling or 
processing potential". Since there is a finite supply of raw materials/natural resources, 
those previously discarded as valueless materials may become scarce and valuable. 
Therefore, the potentially buried "nutrients" have to be estimated and taken into account 
so that natural resources can be preserved and over exploration of natural resources can 
be reduced. 
In terms of recycling, it is often viewed as an environmentally benign option because of 
its direct contribution to the conservation of natural resources, the reduction of waste 
volume, the lower consumption of energy and less pollution (Hershkowitz 1998). As an 
industrial practice, recycling is also able to defer or avoid the incurrence of waste 
disposal costs, reduce the need of landfill space and create extra job opportunities for 
local communities (Thomas 1979; Thomas 1984; Craighill and Powell 1996; Colvin 
1999). Nevertheless, from a life cycle perspective, recycling involves potential adverse 
environmental impacts related to issues such as the location and operation of recycling 
facilities and the transportations of recovered materials to reprocessing facilities 
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(Australian National Packaging Covenant Council 200 l ). If these externalities are 
identified or estimated, there is a question as to whether recycling programs are cost 
effective in all local government areas. 
A number of studies argue that local communities should only recycle when the process 
pays for itself through revenues from the sale of recyclables and cost savings from the 
reduction of disposal (see Alexander 1993; Boemer and Chilton 1994). Some other 
studies postulate that the substantial environmental advantages from recycling and 
composting go far beyond their adverse impacts on the environment (see Gandy 1994; 
Craighill and Powell 1996; Denison 1996; Finnveden and Ekvall 1998). In Australia, 
the net environmental and financial benefit of kerbside recycling is estimated to be 
A$42 per household per year nationwide 11 , implying that the environmental benefits of 
recycling outweigh its environmental impacts (Australian National Packaging Covenant 
Council 200 l ). However, to individual local councils, whether it is a net benefit, or a net 
cost, is unknown, unless the external environmental impacts of recycling can be fully 
assessed. 
Given the complexity of environmental impacts from waste streams, measunng 
environmental externalities has become the most difficult policy area for local 
government waste management (Levenson 1993). Despite its necessity, accounting for 
externalities has never been entirely embraced by local government in practice. The 
following section reviews some previous studies of waste management in relation to 
environmental accounting practices and raises issues of concern. 
2.5.2 Review of Practical Studies 
The studies discussed in the previous sections are mainly theoretical and prescriptive. 
These studies are focused on concepts or conceptual methods of environmental 
accounting and its relevance to waste management. A review of the previous literature 
finds that practical or empirical studies of environmental accounting in local 
government waste management were limited. Practical studies in the early 1990s are 
11 This figure is calculated based on an average financial cost of A$26 per household per year for recycling and an 
average environmental benefit of A$68 per household per year for recycling (Australian National Packaging 
Covenant Council 200 I). 
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more concerned about the adequacy of direct cost and flow infonnation in waste 
collection and waste program designs. In the late 1990s, practical studies focusing on 
how to incorporate "true costs", "full costs" or "life-cycle costs" into waste 
management started to emerge. 
In the early 1990s, Shapek ( 1993) examined the infonnation collection issue in US local 
government recycling education programs. The study revealed that local authorities did 
not collect sufficient inforn1ation to evaluate the effectiveness of recycling programs 
before decisions were made. Although a few local authorities kept a record of waste 
program expenditures, most decisions about waste education programs were based on 
local officials' guesses or estimates. The deficiencies of information support resulted in 
a large amount of money being spent on waste management programs with little or no 
measurement of its effects and outcomes. Some studies undertaken at a similar time (see 
e.g., Cabaniss 1993; Ball 1990; Levenson 1993) also found that the absence of cost and 
benefit information was one of the significant reasons why waste managers often had 
difficulties in justifying the expenses of launching and maintaining prevention-oriented 
waste management programs, such as recycling education, or source separation. As to 
managing waste disposal, the study conducted by Lawrence and Khurana (1997) found 
that, although environmental liabilities from municipal landfills imposed serious threats 
to the financial health of some municipalities in the US, approximately two-thirds of the 
municipalities examined neither accrued a liability for future cleanup costs nor 
disclosed any component of the potential cleanup costs. This challenged both the 
environmental and economic sustainability of local municipalities. 
It was the USEPA (l 997a) that first proposed and explored full cost environmental 
accounting for waste management. Following this proposal, the USEPA (1998c) 
conducted six case studies on the efficiency and effectiveness of full cost environmental 
accounting for local waste management in the US. The case studies found that 
accounting for the full costs of waste management helped waste managers identify 
opportunities for the expansion and improvement of waste operations and develop 
strategic plans for providing cost-effective waste services. For example, full cost 
environmental accounting assisted in detern1ining the most appropriate and sustainable 
monthly charges for waste services in most cases investigated. 
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Bagby (1999) caITied out a longitudinal case study of waste management practices in 
Seattle, US. He found that full cost accounting provided incentives to waste 
minimisation and helped the city council identify the most cost-effective solutions for 
waste recycling probrrams over 10 years. The study strongly supported the argument that, 
if full costs and benefits of recycling are covered in waste management on a regular 
basis, recycling can be financially and environmentally viable. However, the type of full 
cost accounting for waste management used in Bagby's study focused only on internal 
environmental costs and impacts, and no externalities were included in the case study. 
Powell (2000) conducted a series of case studies on the potential of using life-cycle 
analysis for waste management. The case studies examined the availability of life-cycle 
information in six local authorities in Gloucestershire, in the United Kingdom (UK). He 
found that life-cycle analysis for waste management assisted local authorities to 
evaluate waste management alternatives and select the best environmental options for 
waste management practices. Powell's study also revealed a range of factors arising 
from local policy contexts that influence the fonn and extent of life-cycle cost and 
impact analysis used in waste management. These included local political climate, 
competition with other local government authorities, and individual waste managers' 
beliefs and attitudes. 
Based on UK experience, the work of Lewis (2000) and Telford (2002), and a series of 
studies conducted by Ball (2002, 2003b, 2005) revealed a recent growth in the uptake of 
environmental accounting by UK local government. These studies found that local 
government started to understand that the cuITent aITay of social, environmental and 
community services could enable them to address different dimensions of the 
sustainability agenda. Although the mainstream accounting system only received minor 
changes, some on-going commitment to the development of environmental accounting 
was made, which involved the commitment to accounting for fuller costs of local waste 
collection services. However, this strand of studies did not focus on environmental 
accounting for waste management specifically, nor did these studies design or specify 
any environmental accounting approach for waste management. 
The studies reviewed above are based on overseas experience, such as in the UK or in 
the US. Although the research subjects of this thesis are in Australia, it is expected that 
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the underlying principles and general practices of local government waste management 
are similar in most developed countries including Australia. In Australia, very few 
studies have focused on accounting issues for waste management. Environment 
Australia (2001) notes that waste data have been collected only recently in Australia and 
waste accounting is often implemented for preparing environmental reports to State or 
Territory governments. 
The Eco Landuse Systems (ELS) (1998) conducted a survey on waste disposal charges 
in Australian major cities in 1998. They investigated the current and prospective costs 
of landfill disposal, the level of charges and levies imposed by local government, and 
the waste charging schemes and policies used in practice. It was found that waste 
disposal costs and charges rose for years in most Australian cities. Around one third of 
the survey respondents indicated that they were planning for changes in waste charges 
in the near future to cover fuller costs of waste management. However, the study 
revealed that the quantitative information and the detailed way of making changes were 
not available in local government. 
Some studies have also mentioned in passing the increasing concern of accounting for 
environmental issues in local government waste management. For example, the 
Australian National Packaging Covenant Council (2001) undertook a project of life 
cycle assessment for kerbside recycling across Australia. It was implied from the study 
that local government as one of the waste agencies has attempted to include more 
environmental and social factors in its sustainable waste management plans. The NSW 
Department of Environment and Conservation (2004) conducted a sustainability 
assessment for waste and recycling services provided by NSW local government and 
suggested that the assessment of the true costs of waste services is a beneficial equity 
element to local communities in the long tenn, but the charges used in current local 
government waste management have not fully reflected these costs. The ACT 
Government (2001) conducted a project to examine the actual costs and impacts of the 
disposal site in the local area. It highlighted that environmentally induced costs in 
relation to measures undertaken by the government to avoid, remedy or mitigate adverse 
environmental impacts, including greenhouse gas emissions from current disposal sites, 
were substantial and these gradually internalised costs were likely to increase under 
legal and community pressures. 
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From the above review of practical studies of environmental accounting issues in waste 
management, it can be seen that previous studies are limited, incomplete and 
inconclusive, with some implying that environmental accounting has been initiated and 
developed in local government, and others postulating that infornrntion availability in 
local government waste management is still questionable. The following section 
summarises the major critical issues in previous studies. 
2.5.3 Critical Issues 
( 1) There is little research on the development and practices of environmental 
accounting for local government waste management in prior literature. 
Although environmental accounting research in the corporate context has emerged and 
developed for over a decade, as a relatively new field of research, environmental 
accounting issues are less researched in the public sector, except for a few cases (e.g., 
Gibson and Guthrie 1995; Burritt and Welch 1997; Frost 1998). The literature review 
reveals that there is a paucity of research concerned with environmental accounting 
practices, changes, drivers or solutions for local government waste management in both 
the environmental accounting literature and the waste management literature. Most prior 
waste management studies concentrate either on technical and engineering design issues 
in waste management, or on conceptual framework building for a local waste 
management hierarchy. Wolff (1998) indicates that technically-orientated 
environmental research often tries to work out management and technical tools without 
taking into account the perspectives of users of these tools, which explains why some 
well-developed environmental proposals and solutions have never been adopted by 
practitioners. From this point of view, this research, designed to investigate current state 
and motivations of environmental accounting with local government waste management 
practitioners, is considered necessary and important. 
(2) The methods used in existing studies are primarily case studies conducted under 
particular governmental projects. No other empirical work and data are available. 
The predominant proportion of research into environmental issues in local government 
to date is one or a few case studies under government-related projects. Some 
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governmental projects examined environmental accounting issues at the whole local 
government level, for example, GETF (2000), Bowennan and Hutchinson ( 1998), 
Osborn (2001 a-d), Osborn (2002), Lewis (2000), and Douglass ( 1996). Although these 
studies argue that full environmental accounting infonnation is useful to increase 
transparency about the extent of environmental responsibilities held by local 
government, change budget fornrntion, enhance service delivery and improve 
environmental strategic planning, these benefits of environmental accounting have not 
been directly or explicitly related to waste management. Some governmental projects 
incorporated environmental accounting into waste management, for example, USEP A 
( l 998c ), Bagby (1999), ACT Government (2001 ). However, these studies have only 
focused on a few local government cases and thus the external validity of these studies 
is low. 
Since the release of NSESD ( 1992), Australia has been encouraging waste reduction 
and recycling activities to work towards sustainable waste management. The review of 
the existing studies of waste management in Australia, however, has indicated that no 
substantial empirical data of environmental accounting practices in Australian local 
government are currently available. The results and implications in previous studies that 
are based on general conceptual discussion or anecdotal evidence cannot be generalised 
to all local councils. Therefore, empirical studies with larger samples of local councils 
arc needed. 
(3) Very few studies focus on practical issues in relation to how and why environmental 
accounting has been or has not been adopted or considered by local government waste 
managers. 
The review of previous studies reveals that some possible explanations or motivations 
for the adoption of environmental accounting approaches have been suggested. For 
instance, in Powell's paper (2000), several reasons for utilising life-cycle concepts and 
analysis for waste management were found. These include external social and political 
pressures, availability of expertise, managerial attitudes, decision-making styles, etc .. In 
the survey conducted by Eco Landuse Systems ( 1998), the differences in environmental 
impacts and situations of landfill sites were implied as the reason for various levels of 
rising costs and charges for landfill management in different Australian cities. In Ball's 
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case studies (2003a, 2003b, and 2005), social values and direct environmental problems 
faced by local communities were suggested as potential drivers for the adoption of 
environmental accounting. However, none of these studies have specifically 
investigated or are able to provide sufficient explanations for the adoption of 
environmental accounting for local government waste management. What factors 
influence the development of environmental accounting for waste management remains 
unclear and untested. 
As "what gets measured gets managed", the need for research into environmental 
accounting practices, solutions and explanations has been increasingly acknowledged 
(Mathews 2000; Bouma and van der Veen 2002; Burritt 2004). Booma and Van de 
Veen (2002, p. 279) argue that most research in environmental accounting is 
prescriptive, contributing to the further development of tools, and often based on a 
limited number of case studies. There is a lack of theoretical explanations for current 
environmental accounting developments. Burritt (2004) also emphasises that more 
studies, especially empirical studies of environmental management and accounting 
practices, are needed to advise theoretical underpinnings of current development of 
environmental accounting. In this regard, the scarcity of previous studies indicates a 
need to explore the practices and explanations of environmental accounting in current 
local government waste management. 
2.6 Research Design 
Instead of using a single method to solve the research problems, this research adopts a 
mixed method involving multiple case studies in the first phase and a mail survey in the 
second phase. 
2.6.1 Justification for the Mixed Research Design 
Three types of research methods can be distinguished in a research design. They are 
qualitative research methods, quantitative research methods, and recently emerged 
mixed methods (Creswell 2003, p. 18). Appendix-I presents the definitions and 
strategies of these research methods. 
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Qualitative study is suitable for an unexplored topic. The objective of a qualitative study 
is to describe and explore those unknown areas and in particular, to answer "what", 
"how" and "why" questions. At the start of qualitative research, the research questions 
and methods are general and as the study progresses they become more focused. 
Qualitative research often needs an intensive interaction between the researcher and the 
research participants in relation to the research phenomenon, such as interview with 
research participants or observation of research participants' lives. Therefore, through 
the qualitative approach, the researcher can have some in-depth understanding of the 
concepts and questions in the research, which helps to establish construct validity for 
the study. However, as participants in the exploratory research are nonnally from a 
small sample, the results of the research cannot be generalised. This may limit the 
external validity of qualitative research. 
The quantitative research method aims to test predetennined research hypotheses and to 
generalise the results from a sample to a population. Quantitative research is suitable for 
theory testing and is deductive in nature (Newman and Benz 1998). The use of 
statistical analysis in quantitative research enhances the internal validity of the study, 
increasing the accuracy of the cause and effect relationships established. As a 
quantitative study often requires tightly controlled conditions and sufficient samples, its 
results can be generalised to larger populations. However, richness and depth of the 
meaning of concepts and questions in the research may have to be compromised in 
quantitative designs. 
The mixed method, applying both quantitative and qualitative data in the same study (or 
research program), has been increasingly supported by researchers (Tashakkori and 
Teddlie 1998). Since any single research method has its inherent biases and limitations, 
use of only one method to assess a given phenomenon will inevitably yield biased and 
limited results (Greene et al. 1989, p. 256). Use of multiple/mixed methods in a single 
study is likely to produce better results in terms of quality and scope, because it enables 
triangulation to take place (O'Donovan 2003). 
The tem1 triangulation refers to a surveying/nautical process in which two points (and 
their angles) are used to determine the unknown distance to a third point (Denzin 1978). 
ln tenns of research method, trian!:,:rulation refers to the designed use of multiple 
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methods, with offsetting or counteracting biases, in investigations of the same 
phenomenon in order to strengthen the validity of inquiry results (Greene et al. 1989, p. 
256). The effectiveness of triangulation rests on the premise that the weaknesses in each 
individual method will be compensated by the counter-balancing strengths of another 
(Jick 1979, p. 604). As Newman and Benz (1998, p. 25) note, in a mixed research 
design: 
... the qualitative analysis with its feedback loops can easily modify the types of research 
questions that will be asked in quantitative analysis research; and the quantitative analysis 
results and its feedback can change what will be asked qualitatively ... 
Creswell (2003) suggests three triangulation procedures for a mixed method. In 
sequential procedures, the researcher can elaborate on or to expand the findings of one 
method with another method. The study may begin with a qualitative method with a 
small number of cases and follow up with a quantitative method with a large sample, or 
may begin with a quantitative method in which theories or concepts are tested, to be 
followed by a qualitative method involving detailed exploration through a few cases. In 
concurrent procedures, the investigator collects both quantitative and qualitative data at 
the same time, and converges them in order to provide a comprehensive analysis of the 
research problem. In trun~formative procedures, the researcher uses a theoretical lens as 
an overarching perspective within a design that contains both quantitative and 
qualitative data. 
When little prior research has been undertaken on the research topic, the phenomenon 
investigated needs to be firstly understood or defined. A qualitative research method is 
useful to explore the phenomenon in its natural context and generate useful information 
for further investigation (Creswell 2003 ). It is, therefore, appropriate for this research to 
apply a qualitative design to explore the research topic and research questions in the 
first place. Through such an exploration, relevant infonnation about the thinking, 
perceptions and thought processes of research subjects/pmiicipants is likely to be 
discovered. Valid and credible themes in relation to the research questions can come to 
light. Based on the themes or variables revealed from the qualitative study, theoretical 
implications can be found and hypotheses can be developed. 
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However, a qualitative strategy may constrain the sample size, which makes the results 
less easy to generalise. The qualitative method lacks power to access a representative 
sample and to control variables, while the quantitative method is the best for testing a 
theoretical model or hypothesis (Creswell 2003). To achieve a high level of 
generalisability of the research results, hypotheses proposed in most cases should be 
tested and confinned through a quantitative or empirical study. This quantitative 
process increases the validity and the reliability of the overall research design. 
Therefore, a sequential mixed method is considered appropriate and can better serve the 
purpose of this research than a single quantitative method or a single qualitative method. 
As stated by Tashakkori and Teddlie (1998, p. 47), a sequential mixed method design 
with a qualitative study followed by a quantitative study is 
a common type of sequencing because in most quantitative survey research, the quantitative 
closed-end instruments are developed after exploratory qualitative interviews with the 
appropriate population have been analysed or naITative data have been content analysed. 
This research chooses a sequential mixed method involving multiple case studies in the 
first place followed by a survey investigation. Yin (2003, p. 13-14) notes that the case 
study is to 
• investigate a contemporary phenomenon within its real-life context, especially 
when the boundaries between the phenomenon and its context are not clearly 
evident, and 
• cope with the technically distinctive situation in which there will be many more 
variables of interest than data points, and as one result, relics on multiple sources of 
evidence, with data needing to converge in a triangulating fashion, and as another 
result, benefits from the prior development of theoretical propositions to guide data 
collection and analysis. 
As a research strategy, the case study comprises an all-encompassing method-covering 
the logic of design, data collection techniques and specific approaches to data analysis, 
and is useful especially when the researcher deliberately wants to cover contextual 
conditions-believing that they might be highly pertinent to the phenomenon being 
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studied (Yin 2003). However, this emphasis on a natural setting may limit the number 
ofresearch subjects that can be covered in any case study. 
Survey, especially mail survey as used in this research, is a powerful method in social 
science studies. Survey method is an investigation where: 
• systematic measurements are made over a series of cases yielding a rectangle of 
data (i.e., data matrix) 
• the variables in the matrix are analysed to see if they show any patterns (Marsh 
1982,p.6) 
In this regard, the survey method is explanatory and involves a larger number of 
research subjects. It places emphasis on the systematic measurement and analysis of 
variables across a large number of cases. Through the systematic analysis of the data 
matrix generated, patterns such as linear or non-linear relationships between variables 
can be established. Appendix-II summarises and compares the major strengths and 
weaknesses of the case and survey studies. 
Gable ( 1994) highlights the advantage of incorporating a case study and a survey study 
into a single research project. The exploratory case study enables the development of 
closed-end instruments for the survey and the survey study can overcome the limitations 
of small sample size and the inability to manipulate variables in the case study. An 
overview of the sequential mixed method design of this research is presented in Figure 
2.3. 
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Phase I: 
Case Studies 
Phase II: 
ilfail Survey 
Data Collection from Field 
Investigation 
Data Analysis 
Hypotheses Development 
Data Collection from 
Questionnaire Investigation 
Data Analysis 
Hypotheses Testing 
Draw Conclusion 
Figure 2.3: Overview of Research Design 
In Phase I, qualitative-based case studies were conducted with a small sample of local 
councils to explore the availability of environmental accounting information in their 
waste management and to identify possible explanations for environmental accounting 
practices. Through an analysis of the verbal responses from the participants, theoretical 
foundations were constructed for this research and relevant hypotheses were generated. 
In Phase II, a quantitative-based survey was undertaken with all available local councils. 
Statistical analysis of the survey data was used to examine the hypotheses proposed. 
2.6.2 Control of Validity and Reliability of the Research Design 
To ensure the accuracy and consistency of the research findings, attention has been 
given to the validity and reliability of the overall research design for this thesis. The 
concept of validity involves three aspects: construct validity, internal validi(y and 
external validity. These concepts, and how this research uses the sequential mixed 
method design to control and enhance validity and reliability, are explained in the 
following sections. 
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2.6.2.1 Construct Validity 
Construct validity means how well operational measures are constructed in relation to 
the concepts and the variables studied (Kidder and Judd 1986). Research is said to have 
construct validity when it establishes the correct operational measures for the concepts 
under study. In this research, the sequential mixed method design and some tactics 
adopted in each phase of the study, facilitate the achievement of construct validity. 
In the case studies, multiple cases covering local government of different sizes and 
regions were selected and analysed. The major strength of a multiple case design is its 
capacity to incorporate both literal and systematic replication with the design (Yin 
2003). Through this replication, underlying meaning of concepts becomes clear and 
recurring themes and variables will emerge. Fmihermore, multiple data sources such as 
interviews and internal documents in each case study allow the researcher to obtain data 
as broad and deep as possible. Especially in the interview process, research participants 
are not constrained by a fixed, closed set of questions, through which rich data can be 
obtained and analysed. This adaptability and flexibility provide the researcher with the 
opportunity to generate meaningful and measurable concepts and variables in "real 
time". These measurements or constructs facilitate the survey study design in the second 
phase and overcome the construct validity problem often found in a single survey. 
In the survey phase, multiple scales or factors were used to measure each variable 
identified, based on the findings from the case studies. Using multiple scales rather than 
single scales to measure variables helps to capture more complete, holistic, and 
contextual portrayal of the unit(s) under study, which improves the quality of the 
measurement design and therefore the construct validity (Jick 1979). Furthennore, in 
the analysis of the survey data, Cronbach's Alpha was used to test the reliability of the 
questions designed. The reliability test ensures that each variable's measurement scale is 
uni-dimensional and represents only a single latent construct. 
2.6.2.2 Internal Validity 
Research is said to have internal validity when it accurately identifies causal or 
explanatory relationships (Brownell 1995; Kidder and Judd 1986). If the researcher is 
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confident that changes in an outcome variable ("effect") can be attributed to a preceding 
variable ("cause") rather than to other potential causal factors, research conclusions are 
internally valid. 
Generally, a causal relationship can only be obtained from a true experimental design 
with all variables controlled or manipulated. Exploratory case studies or correlational 
research such as surveys cannot completely infer causation and achieve internal validity 
because rival hypotheses or explanations cannot be entirely ruled out (Newman and 
Benz 1998). Although this research is not experimental and no conclusions about 
causation can be made, internal validity is improved through the following three aspects. 
First, in the case studies, the research questions are explored in a natural setting and 
based on the direct experiences of research participants. This data collection process 
enables as many relevant themes and explanations as possible to be identified and 
minimises the chance of 1ival explanations being causal. While internal validity is not a 
crucial concern, the exploratory case studies have to ensure that the findings from the 
phenomenon studied reflect reality and no significant factors are overlooked. 
Second, the relationships established for this research are not only based on the findings 
and implications from the case studies, but also relate to the literature sought and 
analysed after the case studies. On the one hand, the case studies provide a mechanism 
for considering every aspect of the phenomenon to be studied. On the other, the solid 
theoretical foundation provides a further support to, and a justification for, the 
hypotheses generated, which reduces the potential risk of prediction errors that may be 
carried forward to the survey study in the second phase. 
Third, in the survey, inferential statistical tools such as regression analysis were used to 
examine the significance of the relationships proposed. The scientific methods used can 
help to assess the quality of the overall research design and ensure, at least from the 
statistical perspective, the robustness of the conclusions about the relationships. This 
potentially enhances the study's internal validity. 
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2.6.2.3 External Validity 
External validity is present when the results of the research show that something is true 
beyond the narrow limits of the study (Kidder and Judd 1986). It is important that the 
relationships proposed and the conclusions drawn or the inferences obtained from a 
pmiicular study can be generalised from a sample to a population or from one setting to 
other similar settings (Tashakkori and Teddlie 1998). In this research, two issues in 
relation to external validity are considered. One is the number and the type of cases 
selected in Phase I and the other is the sample size and the response rate in Phase II of 
the study. 
As noted in the discussion of construct validity (Section 2.6.3.1 ), this research uses a 
multiple case study method instead of a single case study. The cases selected in the first 
phase involve 12 councils in large, median and small local government areas. Since 
multiple case studies allow the replication of the case design, the findings from multiple 
cases are more convincing than those from a single case study. Although the cases are 
not statistically representative, the diversity of the cases selected increases the external 
validity of the study. 
The survey method raises concern about the statistical generalisation in which a set of 
units of analysis is representative of the population (Brownell 1995). In Phase II of the 
study, a questionnaire was sent to relevant research participants directly and tactics such 
as follow-up letters and telephone communication were used to increase the number of 
responses (see further discussion in Chapter 6). The high response rate (83%) is 
regarded as being sufficient for the generalisation of the research results. 
2.6.2.4 Reliability 
Reliability is the extent to which the operations of a study can be repeated with the same 
findings or conclusions (Kidder and Judd 1986). Reliability requirements are directed 
towards the minimisation or elimination of errors and biases in a study. In an 
exploratory study, one prerequisite for reliability is to document fully the research 
procedures, so that if other researchers conduct the same project, they can follow the 
same procedures (Yin 2003). 
53 
Chapter 2 Literature Review and Research Design 
In Phase I of this study, the tactics for ensunng reliability include recording and 
explaining the details about what was done, why it was done, how it was done and who 
was involved in each data collection period, documenting the data gathered and needed 
during each case study, and taking notes during and immediately after each case 
investigation. In the initial contact with the selected cases, all telephone conversation 
and emails were dated and filed by the researcher. Although some infonnation may not 
be directly related to the key purposes of the investigation at the time of contact, the 
dated files may have some potential implications for the study in the later stage and 
such preservation ensures that the research results are always based on correct and 
complete records and infi.mnation. In the process of conducting interviews, 
conversations with all interviewees were recorded. Notes detailing interviewees, their 
names, positions, employing councils, and the date, time and location of the interviews, 
were all logged in files. In the process of data analysis, aggregated data, reduced data 
and factors finally generated were noted down step by step in order to ensure minimal 
errors occurred. 
Likewise, in the survey process, each survey response was dated, classified and filed 
immediately after it was received. This facilitated the researcher to assess the type of 
local councils responding to the survey and the variance of responses in different time 
periods. If other researchers repeat the survey study, it is expected that similar survey 
responses and findings will be obtained. 
2.6.3 Ethical Considerations 
Ethical issues relate to many aspects of this study and arc especially of importance in 
conducting case studies in the field. Before the case studies were undertaken, the ethics 
approval letter was obtained from The Australian National University (ANU) Human 
Research Ethics Committee in May 2004 (see Appendix-III). During the whole period 
of this research project, The ANU Human Research Ethics Committee was kept 
informed of the research progress and the relevant ethical issues in the conduct of the 
research to ensure no violation of ethical rules. 
Based on suggestions in the previous studies of research methods (K vale 1996; Fontana 
and Frey 2000) and the national ethical guidelines-The "National Statement on Ethical 
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Conduct in Research Involving Humans" (National Health and Medical Research 
Council 1999), three major ethical issues are taken into account. These are informed 
consent, confidentiality and consequences. The following sections discuss how they are 
addressed in this research. 
2.6.3.1 Informed Consent 
Research subjects must understand what the research involves and what will be done 
with their data before they consent to take paii in the research on a voluntary basis 
(NHMRC 1999). In the case study phase, a consent letter and a fonnal interview 
invitation letter was sent to each research participant before the scheduled interview was 
conducted. The interview invitation letter and the consent letter provided details about 
the identity of the researcher, the general research topic, the purpose of the research 
project and the benefits that the interview participant may obtain from the research. The 
interviewees were also told explicitly that the participation was voluntary and they held 
the right to withdraw at any time from the research, or to decline to answer any 
particular question. Prior to the conduct of the interview, each interviewee was asked to 
read and, if satisfied, to sign the consent letter. The written consent signature obtained 
from each interviewee was retained as a record of agreement between the researcher and 
the research participant. For each interview, a pern1ission to use an audio tape recorder 
was solicited from the interviewee. 
In the mail survey process, since responses to the survey were considered as consent to 
participating in this study, no separate written consent fonn was required. De Vaus 
( 1995) indicates that in telephone interviews and postal surveys, it is reasonable to 
assume that continuing with the telephone interview or returning the survey 
questionnaire demonstrates consent. As the research participants will reply to the 
questionnaire only when they agree to participate, the completion of the survey 
questionnaire implies consent. 
2.6.3.2 Confidentiality 
Confidentiality issues were of concern in both the case studies and the mail survey. In 
the case study process, the paiiicipants were infonned that their individual names and 
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the names of the local councils would remain completely confidential and no references 
to an individual person or council name would be made in the thesis or in any relevant 
publications. Furthennore, the interview participants were assured that all hard data 
including audiotapes, transcripts, relevant notes, signed consent forms and internal 
documents directly obtained from the participants, would be stored securely in a locked 
filing cupboard only accessible to the researcher, as far as the law allows. The contact 
details of The ANU Human Ethics Research Committee were also provided to the 
research participants in case of any ethical concerns by them. 
Similarly, in the survey introduction letter, the participants were assured of the full 
confidentiality of their responses. This assurance included that the results of the study 
would be released only as summaries in which no individuals would be named and that 
the thesis and any published papers from this research would contain only aggregated 
data. Moreover, each questionnaire response was stored in a safe place where only the 
researcher can get access, ensuring the confidentiality of the information provided by all 
research paiiicipants. 
2.6.3.3 Consequences 
"Consequences" is the third ethical consideration of this research. Consequences are 
concerned with expected benefits of the participation and the potential physical or 
psychological harn1 to research participants (K vale 1996). This research is designed to 
obtain information about environmental accounting practices in local government waste 
management. It is envisaged that the results from this research will make a number of 
contributions to future waste management policy-making and future development of 
environmental accounting in Australian local government (Contributions of this 
research have been discussed in Chapter 1 ). All participants in this research were truly 
and fully infonned of the potential benefits of this research and the importance of their 
participation in fulfilling the objectives of this research. Furthem10re, infonnation 
collected was based on the participants' professional and practical knowledge related to 
their duties and positions. No question about personal or any other privacy issues was 
involved during the investigation. So, it was assumed that no potential physical or 
psychological harm to the participants would occur during or from this research. 
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2.7 Summary 
The literature relating to the concepts of environmental accounting and local 
government waste management is reviewed in this chapter. Environmental accounting 
in waste management covers three general aspects or categories: ( 1) accounting for 
direct waste flows and activities, (2) accounting for indirect or hidden costs and impacts 
in overheads and future periods, and (3) accounting for externalities from waste streams. 
The review of previous studies reveals that local government has not been perceived as 
a priority sector in environmental accounting research to date. Although previous 
studies have shown that local government is increasingly concerned about its 
environmental responsibilities, there is a lack of research on environmental accounting 
issues in the local government context. Furthennore, most existing studies of 
environmental accounting do not focus pmiicularly on environmental accounting for 
waste management or only focus on a small number of case studies. This indicates a 
need to investigate the current state and explanations of environmental accounting for 
local government waste management. 
Through the analysis of three types of research methods and the characteristics of case 
and survey studies, it is considered that the sequential mixed method, with exploratory 
case studies in the first phase and a mail survey in the second phase, best serves the 
purpose of this research and enhances both the validity and the reliability of the research 
results. The next chapter presents the process and findings of the case exploration in the 
first phase. 
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3.1 Introduction 
Chapter 3 
Phase I: Case Studies 
This chapter discusses the case studies conducted with selected NSW local councils. 
The purpose of this phase of the investigation is to explore the state of environmental 
accounting for waste management and to identify factors influencing the environmental 
accounting practices in local government waste management. Based on the results from 
this phase of the study, theoretical implications are drawn and further discussed with a 
literature review in the following two chapters (Chapters 4 and 5). 
The chapter proceeds as follows. First, the case study process is discussed, followed by 
an explanation of questions designed and explored in the case studies. The third section 
is concerned with how the data collected for the case studies are analysed. In the fourth 
section, findings on current practices and levels of environmental accounting for waste 
management in the councils studied are discussed. These are followed, in the fifth 
section, by an analysis of the potential reasons for the adoption of environmental 
accounting for waste management. Included in the final section of this chapter is a brief 
discussion of the implications of institutional theory and contingency theory, and the 
potential usefulness of these two theories in explaining the main research question for 
this thesis. 
3.2 The Process of Case Studies 
Case study research can involve a single case study or multiple case studies. A single 
case study is appropriate where a case is extremely representative or unique, so that 
studying such a rare or revelatory case adds to theory (Yin 2003). Multiple case studies 
allow researchers to access available data sources from different cases, increasing the 
possibility of direct replication and comparison among cases where varied 
circumstances exist. In this regard, multiple case studies have substantial analytical 
benefits and can lead to powerful analytical conclusions (Yin 2003). As no single, 
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umque case on environmental accounting issues for waste management in any local 
council has been known before this research, a single case study is considered 
inappropriate. In Phase I of this research, multiple cases were used and analysed to 
improve understanding of the research contexts and to increase the validity of the study. 
Figure 3 .1 illustrates the overview of stages undertaken when conducting the case 
studies. These stages involve the selection of cases for study, initial contacts with 
selected cases, fonnal interviews, the review of supplementary documents and data 
aggregation. A discussion of each stage is provided in the following sections. 
--·-----------~ 
Case Selection 
Initial Contact'~· -, 
fonnal 
Documentary Data 
Data Aggregation 
Figure 3.1 Overview of the Case Study Process 
3.2. l Selection of Cases 
To improve homogeneity and reduce the research population to a manageable size and 
distribution, data for this research was gathered in one Australian State-New South 
Wales (NSW). Local councils in NSW are considered an appropriate research 
population for the following five reasons: 
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1. Local councils in NSW are a $6 billion industry (NSW Department of Local 
Government 2004). NSW has 15i2 local councils, which is greater than those in 
any other Australian State or Territory13 . 
2. Local councils in NSW are required by legislation to have regard to the objectives 
and principles of the Australian NSESD in exercising every environmental function 
(NSW Department of Environment and Conservation 2003a). This encourages local 
councils to be active about environmental protection. Waste management is a 
dominant environment protection activity in NSW local councils (ABS 2004). 
According to statistical data, in 2003, the current expenditure on waste management 
totalled A$509 million and capital expenditure reached A$39 million, making NSW 
local councils' total expenditure on waste management the highest among Australian 
local councils (ABS 2004). 
3. In 2001, NSW replaced the Waste Minimisation and Management Act (WMMA), 
which operated since 1995, with the Waste Avoidance and Resource Recovery Act 
(WARRA). This new Act introduced targets for waste reduction and a variety of 
approaches to facilitate the achievement of the targets, making NSW the first State 
to develop its own specific waste reduction targets and a framework for action 
(NSW Department of Environment and Conservation 2003a). Correspondingly, new 
assessment guidelines for waste performance were developed (Resource NSW 
2003 ). It is expected that the stringent regulations and perfonnance requirements in 
NSW would increase the necessity of using environmental accounting infonnation 
to support waste management in all councils. 
4. The percentage of households that can access kerbside recycling services in NSW is 
one of the highest among Australian States and Territories. According to Resource 
NSW (2003), more than two thirds of households (68%) in NSW are within a 
council area that has a kerbside recycling service and three out of every four 
households recycle. It is expected that the high recycling service coverage would 
12 This figure has been reduced from 175 because of the structural rcfonn of local government during 2004 and 2005. 
u Although Queensland has 157 councils, 125 arc local councils, plus 25 aboriginal shire councils and 17 island 
councils. 
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encourage local councils to use more infonnation for assessing their recycling 
perfonnance. 
5. The population density in NSW is high and because of this, the level of waste 
generation is high. Every year, more than 6 million tonnes of waste are dumped into 
landfills in NSW, which presents an enormous environmental challenge to NSW 
local government and communities, especially to those in urban developed areas 
(Resource NSW 2003). Thus, there is an imminent need for NSW local government 
to find environmental solutions to improve the perfonnance and accountability of 
local waste management. 
According to socioeconomic characteristics, local government 111 Australia can be 
broadly categorised into urban and rural councils. In NSW, rural council areas are 
predominantly agricultural, whereas urban council areas include metropolitan cities and 
non-metropolitan towns and cities. As noted in the Australian Classification of Local 
Governments (ACLG) (Commonwealth of Australia 2003), metropolitan cities arc 
urban, developed centres with a population greater than 1,000,000 or a population 
density of more than 600 per square kilometre (sq km). Non-metropolitan areas include 
regional towns and cities that have a population less than 1,000,000 but arc 
predominantly urban in nature, and fringe local government areas that are located on the 
margin of developed or regional cities. In each of these categories, local government 
can also be classified as very large, large, medium-sized and small, based on their 
population and population densities. Appendix-IV describes the definitions, criteria and 
numbers of each category of local government in NSW. 
Yin (2003) indicates that cases used in case study research should not be conceived as 
"sampling units", because sampling logic is inapplicable to the conduct of case studies. 
In this research, the selection of cases does not seek to draw a random sample that fully 
represents all local councils in the State. However, the local councils selected for the 
case studies are of different types and sizes to reflect the diversity of NSW councils. 
These cases include eight urban councils involving two metropolitan councils and six 
non-metropolitan councils, and four rural agricultural councils. The 12 case studies also 
cover small to large councils. Table 3 .1 lists the profiles of the local councils selected. 
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Table 3.1 Profiles of the Local Councils Selected 
I Urban, Metropolitan 
II Urban, Metropolitan 
Ill Urban, Non-metropolitan 
IV Urban, Non-metropolitan 
v Urban, Non-metropolitan 
VI Urban, Non-metropolitan 
VII Urban, Non-metropolitan 
VIII Urban, Non-metropolitan 
IX Rural, Agriculture 
x Rural, Agriculture 
XI Rural, Agriculture 
XII Rural, Agriculture 
Medium 
Medium 
Small 
Small 
Medium 
Medium 
Very Large 
Very Large 
Medium 
Medium 
Medium 
Very Large 
Populatfon l)~nsity'. ... 
···(Per~<}its 1per;~{k~) 
5398.82 
485.61 
389.58 
628.65 
9.97 
415.84 
279.31 
370.07 
3.24 
0.74 
0.32 
3.12 
For ethical reasons, locations and names of selected councils are not listed in the above 
table. In the remainder of this thesis, these councils are referred to as LC-I (local council 
I) to LC-XII (local council XII). 
3.2.2 Informal Contacts 
Prior to commencmg fieldwork, informal contacts with local councils were made m 
February 2004. These initial contacts served the following two purposes: 
1. to obtain background infonnation about the individual councils, such as 
whether the council provides waste services to local residents, etc.; and 
2. to find out who, in each council, takes the most responsibility for making 
decisions in waste management. 
Informal contacts were conducted mainly through telephone conversations and email 
communication. Persons initially contacted ranged from waste managers (in six local 
councils) to environmental education officers and coordinators (in LC-I and LC-III), 
waste advisory officer (in LC-IV), general manager (in LC-IX), environmental manager 
(in LC-VIII) and director of operations (in LC-XII). It was confinned during these 
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initial contacts that all councils and shires selected were responsible for local waste 
management. Six councils had contracted out their waste collection services to private 
companies. However, waste management control, budgeting and perfonnance 
evaluation, were still undertaken by the councils and private contractors were required 
to report waste service infom1ation to these councils on a regular basis. In the rest of the 
councils selected, waste services were directly provided by the councils and thus there 
was no doubt that they had to take full responsibility for waste management. To obtain a 
better understanding of waste management circumstances in each local council, some 
documentary materials in relation to waste management and operations were also 
obtained during the initial contacts. 
Through these infonnal contacts, the personnel responsible for waste management in 
each council were identified and formally contacted. Oral agreements with these 
personnel about formal interviews were reached. 
3.2.3 Formal Interviews 
In the case studies, interviews were used as the major method to obtain data and explore 
the research questions. Interviews are a useful way to generate a source of rich data 
consistent with the nature of the phenomena studied. Generally, "interview" can be 
defined as an interaction between the interviewer and the interviewee with the purpose 
of obtaining valid and reliable infom1ation (Marshall and Rossman 1989). Since 
interview data come directly from fields and conversations, it has been argued that the 
results obtained from interviews arc trustworthy and accurate compared with secondary 
data sources or anonymous surveys, unless the relationship between the interviewer and 
interviewees has unduly biased the account (Atkinson and Silvennan 1997). 
Also, interviews have greater flexibility compared with other research methods. 
Individuals who may entirely ignore mail questionnaires or who would not answer 
certain questions on them can be persuaded to provide answers during an interview. 
When a respondent is having a problem with understanding or interpreting a question, 
the interviewer can immediately employ proper techniques to assist the interviewee 
without jeopardising the integrity of the overall interview and the quality of research 
results. Because of its flexibility and the active communication that can take place 
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between researchers and interview participants, an interview often leads to negotiated 
and contextually based results that reflect reality. All of these advantages make 
interviews increasingly relied upon as a basic method of data gathering for both 
qualitative and quantitative studies (Fontana and Frey 2000). 
3.2.3.1 Interview Participants 
The interviewees in this research were managers or directors responsible for waste and 
recycling services at local councils during the investigation period. They were 
considered appropriate for the following three reasons: 
First, waste managers were expected to have a good knowledge of, and background in, 
local government waste management issues- the main focus of this thesis. 
Second, during the initial contacts, it was found that waste managers, or their equivalent, 
carried out waste management strategy development, budgeting and performance 
evaluation. This was because these managers' positions were generally at a senior level, 
allowing them to oversee and make, or assist in making, policies and decisions for 
waste management. 
Third, although accounting professionals may have been involved in providing some 
relevant environmental accounting infomrntion in waste management processes, it is 
argued that, unlike waste managers, who are overall decision-makers for waste 
management, accountants are not in a position to decide whether and what information 
should be collected and used for waste management purposes. As the Association of 
Chartered Certified Accountants (ACCA) (2002, p. 33) notes, environmental accounting 
is "an area where non-accountants appear to have had as much influence as the 
accounting profession itself'. In Parker's (1999, p. 11) exploratory study of 
environmental costing practices, he ar,gues that "the almost complete deaiih of any 
professional accounting literature informing practising accountants about environmental 
costing concepts, systems or approaches" can justify why research paiiicipants in many 
environmental accounting studies are environmental managers rather than accountants. 
According to Parker (2000), although accountants are competent in appreciating and 
tracking conventionally recognised cost items, environmental managers and specialists 
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are more competent 111 managmg environmental impacts, control systems and 
regulations. Environmental managers have been regarded as the prime-movers in 
rethinking accounting systems, so they may better serve the organisations' long-tcm1 
environmental management objectives. 
During the fonnal interviews, the specific title and position of each interviewee were 
asked and confinned. This is further discussed in Section 3.3. 
3.2.3.2 Conducting the Interviews 
The interview process contains two main paiis: the introduction of the research project 
to the interviewees, and conducting the interviews. 
First, an invitation letter (Appendix-V), an informed consent form (Appendix-VI) and 
an interview question list (Appendix-VII) were sent, or emailed, to each interviewee. 
The introduction of the research to the interviewees was considered one of the central 
parts of the research design, as it set the scene for the interviewees about what was to 
come and how they could help. The invitation letter used an official Australian National 
University (ANU) letter head to indicate that the interviews were fonnal and important. 
The introductory infonnation provided to the interviewees about this research contained 
a brief description of the research project, the objective of the research project, the 
purpose of the interviews, and the expected benefits from this research to the 
participants. Several specific issues relating to the interviews were also stated in the 
invitation letter. These included the expected time span of the interview, the importance 
of the interviewees' participation to this research, the confidentiality of the data 
provided by participants, and the name and contact details of the researcher. Both the 
introductory letter and the consent fonn assured the participants that the infonnation 
would be treated as confidential. 
Each participant also received a list of the interview questions. There were two purposes 
for allowing the interviewees to have interview questions beforehand. First, they had 
time to read through the questions and to prepare answers (e.g., five interviewees had 
prepared short written answers to the questions before the interviews were conducted, 
which helped them to answer the questions promptly and completely at the interviews). 
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Second, during the interviews, the interviewees had a copy of the questions in front of 
them, so it was easier for them to follow the questions (even if they had not prepared the 
answers beforehand). 
The second step was to conduct fonnal interviews with the interviewees. A week after 
sending out the invitation letter, each interviewee was contacted to discuss the interview 
procedure in more detail and to arrange an interview time and place. Most of the 
interviews took place in the offices of the interviewees, except for three interviews that 
were conducted via telephone due to the cost of travelling to their offices. 
To make sure that the interviewees were clear about the objectives of this study, the role 
they could play and their rights, the interviewees were asked to sign consent fon11S prior 
to conducting the interviews. For telephone interviews, the signed consent forms were 
obtained from the telephone interviewees by fax. 
If the participants agreed, the interviews were recorded using a tape recorder. Otherwise, 
notes were taken. Each interview took approximately one and a half hours, although the 
longest interview took three hours. Recorded interviews were then transcribed by the 
researcher. Two academics from the ANU Academic Skills and Leaming Centre listened 
to the transcripts for the research to explain what interviewees were saying on the tapes. 
To make the transcribed text and contents clearer and more relevant, the researcher 
eliminated words that did not add meaningful value, or were not related to this research. 
The transcripts were sent to each interviewee so they could review them for accuracy. 
The interviews and data aggregation took seven months from May to December 2004. 
In the early stage of the interviews, some questions were revised to be more specific in 
addressing the issues investigated. Given these changes, four local councils were 
re-contacted and re-interviewed using the modified interview questions listed in 
Appendix-VU. Further discussion about this is available in Section 3.3. 
3.2.4 Documentary Data Collection 
As indicated in the initial contacts, some documentary materials were recommended and 
obtained from the persons initially contacted. These data were primarily about what 
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types of waste practices were implemented and what were the general levels of waste 
reduction and recycling perfornrnnce in the local councils interviewed. During the 
fonnal interviews, more internal written documentary data relating to waste 
management strategy, waste management policy, and environmental action plans were 
obtained either directly from the interviewees during the field interviews, or through 
email or telephone communication after the interviews. It was expected that these 
documents would help identify and explain the important issues such as technical 
operations and constraints in current waste management, specific waste targets or goals 
set for individual local councils. 
3.2.5 Data Aggregation 
After the completion of data collection for this phase of the study, raw data, involving 
all telephone records and notes, written letters and emails, and interview transcripts, 
were aggregated. Relevant information was then sorted and filed for analysis. Twelve 
files containing different cases were generated. After this data aggregation was 
completed, data were subject to a process of analysis involving selection, simplification, 
abstraction, comparison and categorisation to enable themes, factors and patterns to 
emerge. This analysis process is discussed in detail in Section 3.4. 
3.3 Interview Questions 
The formal interviews focus on four major questions. The first three questions are 
general questions asking about the background of the interviewee. The fourth question 
represents the central theme examined in the case studies. Table 3 .2 lists the interview 
questions and their purposes, followed by explanations of each question investigated. 
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Table 3.2: Interview Questions and Purposes 
Qllesti()n 'i/G·~ '{he·E0cusot'the/Que8~on ..•• ',' ,. .·. The Purposg.of the Questi<)n " Nrifilllei >:.. . .·. · ..••... · .. ··: .. ; > .. ·' .•.. · .. ;~ >.)'';';; ',/'. i . . ...... . •. ·.··. 
1 The working division and the position of the Reaffirm the responsibility of the 
interviewee interviewee in waste management 
2 The length of time the interviewee has had a 
position in waste management 
3 The professional background of the Identify the professional area of the 
interviewee interviewee 
4 4.1 How much environmental accounting Discover the level of environmental 
information has been identified for waste accounting for waste management in 
management the council 
4.2 The potential reasons for identifying Discover factors influncing the 
environmental accounting information identification and use of 
environmental infonnation in waste 
management 
4.3 The professionals involved in identifying Discover the involvement of different 
environmental accounting information professionals, especially accounting 
professionals, in environmental 
accounting for waste management 
Questions 1 and 2 ask about the working background of the interviewees. Although it 
was established, prior to the formal interviews, that the interviewees were those who 
had major responsibility for waste management, it was considered necessary to reaffinn 
the working position and experience of each interviewee in order to make sure that they 
were in an appropriate position to answer the interview questions. The service length of 
an interviewee in waste management indicates how much experience and knowledge he 
or she has in the field investigated. Table 3.3 lists the working division, position and 
experience (service length) of each interviewee in the local councils selected. 
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Table 3.3 Working Backgrounds of the Interviewees 
.· Lo.cal ; Interviewee :• Division.• Position···· : .... Experiellce ,. 
Gpv~ritntent •·· <::'.·. >r, ·. \.,, ... :.·;·· .. :· ·.::•./: ,,;:if)ij'\' ; ;,':'..;<t::··,<,,"' •. . . ....... . \ 
I No.l Open Space and Environmental Service 6 years 
Environmental Services Surveyor 
II No.2 Planning and Environment Manager of Waste and 18 months 
Recycling Services 
III No.3 Engineering Services Manager of Facilities 12 years 
IV No.4 Environmental Services Manager of Environmental 10 years 
Services 
v No.5 Environment Planning and Waste Minimisation Officer 3 years 
Administrative Services 
VI No.6 City Development and Manager of Commercial 18 months 
Services Business 
VII No.7 Environmental Services Contract Administrator for 14 years 
Waste Management 
VIII No.8 Environmental Services Manager of Waste Services 5 years 
IX No.9 Health and Development Manager of Health and 3 years 
Development 
x No. l 0 Environmental Services Environmental and Health 4 years 
Manager 
XI No.11 Environment Planning Director of Environment 18 months 
Planning 
XII No.12 Operations Manager of Business 2 Years* 
Services 
* The interviewee in LC-XII previously worked as Manager of Waste Services for 18 months. At the 
beginning of 2004, the position of Manager of Waste Services was replaced by the position of Manager of 
Business Services and the responsibility of the new position was not limited to waste management, but 
waste management was still the main focus of this position in which the interviewee worked for another 
six months. So the total service length of this interviewee in the waste management position was regarded 
as two years. 
Most interviewees worked in a division or department of environmental services or 
environmental planning where the waste management section operated. The 
interviewees generally held a position as the manager of either environmental services 
or waste services. Their roles in waste management decision-making on a daily basis 
were confinned in the interviews. Two councils (LC-VI and LC-XII) had their waste 
issues managed in the division of business development or operations. In these two 
councils, the person responsible for waste management was called the manager of 
commercial business or business services. The manager in LC-VI explained that since 
the waste management centre was a valuable asset for the community and the council 
was endeavouring to make waste management viable, the council regarded waste 
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services as one of its central businesses. Waste management in LC-III was located in the 
division of engineering services, where waste management was considered related to 
engineering work and facility construction issues rather than to environmental matters. 
The interviewees' average length of working experience in waste management was 5.3 
years, with the longest period being 14 years and the shortest being 18 months. None of 
the interviewees during the investigation period were working in waste management 
temporarily or for a short time. It was considered that they were appropriate research 
pmiicipants for the fonnal interviews. 
Question 3 aims to identify the general professional backgrounds of the interviewees. 
Table 3 .4 presents the professional area( s) of each interviewee. 
Table 3.4 Professional Backgrounds of the Interviewees 
Local; 
· G~¥er:ri'J1l~r.ff · ',;;"' ~'. 
I !Vo.I Environmental Health 
II llfo.2 Environmental Science 
III llfo.3 Environmental Engineering 
IV llfo.4 Environmental Health and Building Surveying 
V llfo.5 Environmental Engineering 
VJ !Vo.6 Civil Engineering 
VII !Vo. 7 Civil Engineering 
VIII !Vo.8 Environmental Management 
IA' !Vo.9 Public Health 
;r !Vo.JO Environmental Science and Building Surveying 
A'I !Vo.11 Applied Science (Environmental Management) 
A'll !Vo.12 Civil Engineering 
Waste managers in local government were generally from science and engineering areas. 
The predominant professional backf,rrounds of the interviewees included environmental 
health, environmental science, civil engineering and environmental engineering. As 
almost all interviewees held professional qualifications of environmental science or 
technology, it was expected that there should be few fundamental differences in no1111s, 
values or attitudes among these professionals towards accounting and accounting 
infonnation, especially towards environmental accounting and environmental 
accounting infomrntion. The effects of professional involvements and influences in 
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environmental accounting are further analysed with the last interview question 
(Question 4.3 ). 
The fourth question contains three sub-questions focusing on the theme and contexts of 
environmental accounting for waste management in selected councils. Question 4.1 is 
structured and close-ended, while Questions 4.2 and 4.3 are open-ended. In Question 
4.1, a series of environmental accounting information items in relation to waste 
management were listed and each interviewee was asked whether this infonnation was 
identified by the council. The question was geared towards discovering the 
sophistication of environmental accounting in practice. It should be noted that during 
the case studies, this question was initially designed as an open-ended question. This 
meant that the interviewees were initially asked to indicate what environmental 
accounting infonnation was used for waste management decision-making. After a few 
interviews, it was found that such an open-ended question was inappropriate and often 
confused the interviewees. To facilitate later interviews, a list of environmental 
information was prepared. The comprehensive infonnation items that characterise 
environmental accounting for waste management were designed based on the extensive 
literature reviewed in Section 2.5.1 in Chapter 2. This infomrntion included direct waste 
flow and activity-related information, hidden and future-oriented information, and 
external environmental information. Table 3.5 presents the relevant literature sources for 
each category of environmental accounting infomrntion examined. The complete 
information list is shown in Appendix-VII. 
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Table 3.5 Environmental Accounting Information List and Sources 
EnV,rronm~ntal Accounting. I~f ()rmatfon Item$ ... A.~:, .. ~()urce ·. 
· .... . 
·.·· 
\Vaste Flow and Activity Information Folz 1995; 
Examples: Quantity of garbage waste collected USEPA 1996; 
Quantiy of total recyclables collected USEP A l 997a; 
Quantities of different recyclables collected USEPA 2000 
Garbage waste collection costs 
Total recyclable collection costs 
Collection costs for different recyclables 
Hidden and Future Information Evans 1995; 
Examples: Public waste education and outreach costs USEP A l 997a; 
Waste reporting and auditing costs EPA NSW 1996; 
Costs associated with expected closure of landfill(s) Gauthier 1998 
Long-tenn post-closure, rehabilitation and monitoring costs 
Anticipated remediation costs 
External Environmental Information EPA NSW 1996; 
Examples: Environmental benefits from current recycling services McDougall et al. 2001; 
Costs associated with reducing greenhouse effects contributed ACT Government 2001 
by waste streams 
Costs associated with landfill leachate collection and treatment 
Costs associated with the loss of amenitv 
From the exploration of answers to Question 4.1, the levels of environmental 
accounting for waste management in different local councils were discovered and 
compared. Meanwhile, information items that were not applicable to most local councils 
were found and ruled out in the next phase of study to enhance the construct validity of 
this research. The detailed findings are presented in Section 3 .5. 
Question 4.2 was designed to obtain ideas about the reasons for identifying 
environmental accounting information. This is a predominantly exploratory and 
open-ended question. Open-ended questions provide interviewees with an opportunity 
to elaborate on the issues when expressing facts and opinions, and then subjects closer 
to the real views, perceptions, experiences and perhaps, the feelings of interviewees can 
be generated (Fowler 1993). Also, open-ended questions allow the researcher to obtain 
answers that might be unanticipated, or to notice when research participants have 
difficulty in understanding and answering certain questions. In these circumstances, 
immediate follow-up questions for clarification can be asked during the interviews, 
providing the researcher with a chance to penetrate issues, contexts and explanations 
about the research questions (Kvale 1996). 
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However, the interviewees were not restricted to explaining the reasons for each 
infonnation item listed in Question 4.1. The first two interviews conducted revealed that 
it was difficult and unrealistic for interviewees to give reasons for identifying each 
infonnation item. Instead, they were more likely to either use the infomrntion that was 
particularly interesting and relevant to them and provide explanations, or group the 
infonnation and provide some similar reasons for the grouped infonnation items. To 
facilitate exploration, the interviewees in the following interviews were allowed to 
freely respond to this open-ended question and provide any explanation they considered 
important for making decisions. 
Question 4.3 was designed to find out whether accountants were playing a major part in 
environmental accounting in selected local councils. The responses to this question 
should also reveal the extent to which other professionals were involved in this area. 
3.4 Data Analysis 
Question 4 was analysed in different ways. Simple descriptive statistics were used to 
analyse and summarise the data obtained from the answers to Question 4.1. This 
structured question is easy to answer, the responses are easy to record and analyse, and 
any bias in interpreting the responses by the researcher can be minimised (Foddy 1994). 
However, some verbal explanations from the interviewees were also used to 
complement the numerical summary of the findings, which helped to enhance the 
understanding of the environmental accounting practices in each council. 
Given the exploratory nature of Questions 4.2 and 4.3, content analysis was used to 
analyse the responses. Content analysis is a technique that makes inferences by 
objectively and systematically identifying specified characteristics of text messages 
(Holsti 1969, p. 14). This systematic and replicable technique helps to compress many 
words of text into fewer and specific content categories based on explicit rules of coding 
(Krippendorff 1980). Coding is a main element of content analysis. It brings together 
and categorises data into major themes, ideas, concepts, interpretations and propositions 
(Taylor and Bogdan 1991 ). Coding of qualitative contexts, such as interview transcripts 
and notes, provides the researcher with a practical tool to identify both explicit and 
latent factors from the text messages. 
73 
Chapter 3 Phase I: Case Studies 
There are generally two types of content analysis: man~fest content analysis and latent 
content analysis. Manifest content analysis is a research technique used for the objective, 
systematic and quantitative description of the manifest content of communication; latent 
content analysis is used to identify the underlying meaning of text information instead 
of only examining the surface meaning of that narrative (Tashakkori and Teddlie 1998). 
Correspondingly, coding also has two facets: man~fest coding and latent coding 
(Neuman 2000). Manifest coding includes coding of the visible, surface content of the 
information. For example, the researcher can count the times a phrase or a word appears 
in the text, which provides reliable results about significant themes or factors directly 
indicated by the research participants. However, the manifest coding may ignore the 
connotations of the phrase or the word, or miss the rich meaning of the textural 
infonnation. In contrast, latent coding (or semantic coding), examines the underlying 
and implicit themes in the content of the text. Through the examination of embedded 
meanings of phrases and words, real and sometimes richer results will come to light. 
However, because of its subjectivity, latent coding is regarded as being less reliable 
compared with direct manifest coding. 
To help identify as many meanings and factors as possible, both manifest and latent 
coding were used to analyse the responses to the open-ended questions in the case 
studies. Manifest analysis was adopted to identify explicit themes from the textual data 
and latent analysis was used to generate meaningful and implicit factors from the data. 
3.4.1 Manifest Content Analysis 
The most straightforward way of implementing manifest analysis is to identify and 
classify recmTing factors and concepts that are physically present and countable in the 
data. Codifying the manifest content of the responses includes two procedures: ( 1) 
taking notes of the apparent presence of concepts and factors in each interview 
transcript; and (2) counting the frequency with which the concepts and themes appear. 
Given that the number of the cases studies is small and their nature is exploratory, a 
theme or factor that appeared more than once in the interview responses was considered 
a potentially relevant factor for this investigation. This less strict selection criterion aims 
to reduce the researcher's subjectivity when judging the relevance or importance of the 
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factors. Table 3.6 illustrates a few examples of the factors identified through the 
manifest analysis technique. 
Table 3.6 Examples of Factors Identified through Manifest Content Analysis 
We have to comply with environmental requirements and prepare for 
possible legislative changes from the EPA, and that's as we move further 
into the future, we will find enviromnental legislation becomes tougher, 
the cost of providing waste services becomes higher, and landfill becomes 
more expensive than other more sustainable options. So we have to do 
something right now to get this prepared. (Interviewee No. 2) 
Environmental 
legislation/requirements 
Getting an EPA licence is certainly tightening up. Each time we go for i!_ EPA licence (requirements) 
licence, there is always another condition in place. I suppose we have to 
spend to comply with our licence and the landfill environmental 
management plan, to comply with those particular requirements or 
documents. (Interviewee No. 6) 
In the process of the manifest content analysis, a table with a format like Table 3.6 was 
established. The two columns in the table indicated the steps undertaken for the analysis. 
The first column of the table presented the statements made by different interviewees 
based on the interview transcripts. From the interviewees' direct quotations, recurring 
words and phrases were coded and listed in the second column of the table. To reflect 
the magnitude of the themes or factors identified, the number of occurrences of each 
factor was counted and recorded at the completion of all manifest content analysis for 
further categorisation. 
3.4.2 Latent Content Analysis 
After the surface content of the interview data was analysed, interview transcripts and 
notes were re-examined using latent content analysis. Through the exploration of 
indirect and underlying meanings of the interview data, codes of semantic cue of overall 
sentences or paragraphs in the texts were generated and categorised. Table 3. 7 provides 
examples of how this content analysis was conducted. In the first column of Table 3.7, 
direct quotations from the interviewees were presented, followed by the analysis and 
explanation of underlying meanings of the quotations in the second column. Included in 
the third column were the codes generated to signify the identified themes and factors. 
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Table 3. 7 Examples of Factors Identified through Latent Content Analysis 
Qµotation Examples·· Latent code o( influencing 
' ·. fa~tor~ · 
We get increasing complaints about recycling Community is concerned about I. Community interest in 
services not being available. But every time 
we try to do something, we get equivalent 
complaints about the extra cost of it. They 
environmental perfom1ance and environmental 
willing to participate in waste 
recycling, but meanwhile, 
improvement; 
2. Community concern 
expect more, and they would like to see more, reluctant to pay for about payment for 
particularly in recycling. We get more and environmental improvements. environmental improvement 
more inquiries about why we don't recycle. This drives the council to look 
But it comes down to the fact that they are still at the possibility of providing 
unwilling to pay for it. .. But a very positive better services while involving 
fact is that we are getting increasing demand the lowest cost possible. 
for recycling. So we are now planning to have 
a foll cost assessment on waste alternatives 
and expect to find the most cost-effective way 
to recycle. (Interviewee No. 11) 
If you put environmental versus financial, it is What the community is 1. Community expectation 
questionable. But what proportion our expecting affects the council's on environmental and 
community is expecting us to put, 60/40 
environmental to financial or even higher. .. 
The council should and is willing to meet the 
community's expectations regarding 
environmental improvement as well as 
financial improvement and this must be 
accountable to the community. (Interviewee 
No.8) 
operation and accounting level. financial improvement; 
The community expects 
improvements not only in 
financial performance, but also 
in environmental pe1fonnance 
of waste management. 
The examples of the factor generation using both coding methods were checked by an 
academic skill advisor in the ANU Academic Skills and Leaming Centre. After all data 
were coded and categorised through both methods of content analysis, the factors or 
components generated in the coding process were transferred to a master table for 
analysis. For example, the greater number of the recurrence of a particular factor or 
code, the more influential that code or factor was assumed to be. Implications may also 
be drawn from the results in the table. 
The following sections report the findings of the case studies. These include descriptive 
findings of the practices and levels of environmental accounting for waste management 
in selected local councils in Section 3.5, and inferential findings of the factors 
influencing the practices and levels of environmental accounting in Section 3.6. 
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3.5 Environmental Accounting Practices in Local Government Waste Management 
During the interviews, one issue noticed was that obtaining an absolute "yes" or "no" 
answer to every environmental accounting infomrntion item was not practical. Some 
infonnation was pariially, rather than completely, available or identified. For example, 
in a number of local councils studied, pariicularly those in urban developed areas, 
recycling collection and processing work were outsourced to single or multiple private 
contractors. Although the local councils required each contractor to track and repmi 
detailed infomrntion about waste collection or recovery processes for the purpose of 
management control, some contractors did not have the capability to record full 
infonnation. In these circumstances, only pariial infomrntion was identified and 
reported to the councils. Another example was the effect of ad hoc waste management 
projects on the availability of particular types of environmental infonnation. Four 
councils (LC-II, LC-V, LC-VI and LC-VIII) indicated that they identified certain types 
of information just because some waste management projects that they recently 
implemented required some or all of that infomrntion. In this regard, some infonnation 
was only pmiially available to meet the needs of pmiicular projects. 
It was, therefore, considered necessary to differentiate the extent to which local councils 
identified each environmental infonnation item. First, all environmental infomrntion 
items were categorised as either identified or overlooked (unidentified) information 
items. Then, the identified information was further classified into full infomrntion 
identified and pmiial infomrntion identified. To clearly show the state and levels of 
environmental accounting in each council investigated, a matrix illustrating the status of 
each aspect of environmental accounting in each local council was developed. Based on 
this matrix, a comparison of the levels of different environmental infonnation items 
identified and a comparison of the levels of environmental accounting between local 
councils were generated and presented. Tables 3.8 to 3.10 present the status of three 
aspects of environmental information items either identified or overlooked by local 
councils. Table 3.11 provides an overview of environmental accounting practices m 
waste management in each council. Each table is followed by relevant explanations. 
Table 3.8 summarises the state of waste flow and activity accounting in the councils 
investigated. 
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Table 3.8 The State of Waste Flow and Activity Accounting 
.. No~'<ifJocaf councils tluif 
· ··o~t>~Ioo~~~)he.ii1f ortitation. 
Total I o;., I I II 
information 
''<;'cw;,,,,; ·\'G. -·'< ··~ identified identified 
a) Quantity of garbage waste collected 11 0 11 92(Yo 1 8'Yo 
b) Quantity of garbage waste incinerated NIA NIA NIA NIA NIA NIA 
c) Quantity of waste sent to landfill 11 0 11 92% 1 8% 
d) Quantity of total recyclables collected 9 1 10 83% 2 17% 
e) Quantities of different recyclables collected 3 3 6 50% 6 50% 
f) Quantity of total recyclables recovered 7 1 8 67% 4 33% 
g) Quantities of different recyclables recovered 3 3 6 50% 6 50% 
h) Contamination rate of total recyclables 6 0 6 50% 6 50% 
i) Contamination rates of different recyclables 0 3 3 25% 9 75'1<, 
j) Quantity of green waste collected 8 0 8 67% 4 33% 
k) Garbage waste collection costs 12 0 12 100% 0 0 
1) Garbage waste to energy sales revenue NIA NIA NIA NIA NIA NIA 
m) Garbage waste disposal costs 10 0 10 83% 2 17% Q 
... 
n) Total recyclable collection costs 9 0 9 75% 3 25% -§ 
-o) Total recyclable sorting and recovery costs 5 0 5 42% 7 58% ~ "'I 
p) Total recyclable sales revenue 3 0 3 25% 9 75% ...,., 
q) Collection costs for different recyclables 0 2 2 17% 10 83% "ti ;:::-. 
r) Sorting and recovery costs for different recyclables 0 1 1 8% 11 92% !::I 
""' s) Sales revenue for different recyclables 0 2 2 17% 10 83% ~ 
t) Green waste collection costs ...... 5 0 5 42% 7 58% .. 
u) Green waste processing costs 7 0 7 58% 5 42% ~ 
v) Integrated quantity and Cost per tonne for total recyclables 8 0 8 67% 4 33% ""' ~ 
cost information for Costs per tonne for different recyclables 0 3 3 25% 9 75% ~ 
recycling perfonnance Cost per household for total recyclables 8 0 8 67% 4 33% :::: ::::... 
-..] I I evaluation Costs per household for different recvclables 0 1 1 8% 11 92% ~· 00 
""' 
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In Table 3.8, the waste activity and flow-related environmental information items are 
listed on the left side. The numbers and percentages of local councils that identified or 
partially identified the infonnation, and the numbers and percentages of those that 
totally ignored or overlooked the information are illustrated on the right side. Table 3.8 
indicates that two infonnation items are not applicable (items b and l). During the 
interviews, it was found that none of the local councils used any incineration facilities 
for waste disposal. Therefore, they had no waste to incinerate for energy generation and 
so no infom1ation about the quantity of waste incinerated and energy sales revenue from 
it. Many interviewees reiterated that the incineration option in waste management was 
extremely limited in Australia due to concern about its adverse environmental impacts. 
This suggests that items b and l might not be suitable for the measurement of 
environmental accounting for waste management in the second phase of the study. 
The results in Table 3.8 show that the level of accounting for different types of 
recyclables is generally lower than that of accounting for garbage waste or accounting 
for total recyclables in both physical and monetary tenns. For example, information on 
garbage waste collection and disposal (items a, c, k and m) was identified by more than 
75 per cent (n 9) of local councils. Quantity and cost information for total recyclables 
(items d, f, h and n) was also measured by more than half of the local councils, except 
total recyclable sorting and recovery cost, which was identified by 42 per cent (n 5) of 
local councils. But compared to the fact that only 8 per cent (n = 1) of local councils 
gathered sorting and recovery cost infonnation for different types of recyclables, 42 per 
cent was indeed much higher. In general, less than half of the local councils identified 
quantity and cost information for each type of recyclable. Within this group, less than 25 
per cent (n = 3) identified the contamination rate of different recyclables and collection, 
sorting and recovery costs for different recyclables. 
Moreover, there is a high level of partial infonnation identified in accounting for 
different recyclables. For example, Table 3.8 indicates that in the local councils that 
measured the contamination rates of different recyclables and collection, sorting and 
recovery costs for different recyclables, none identified full infomrntion, i.e., 
information for each type of recyclable. As LC-III indicated, the council only collected 
some recyclables like steel, which made it easy to keep track of the relevant costs of 
these recyclables. As for other recyclables, the council was unable to track down all the 
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costs because the contractors became involved in the collection and took ownership of 
the recyclable products. Similarly, LC-II and LC-V outsourced most of their recycling 
collection services. Both councils required the contractors to report the collection, 
recovery and contamination infom1ation on a monthly basis and this infonnation was 
input into the councils' waste inventory infonnation systems, which were accessible at 
any time for the councils to analyse. However, the interviewees from these two councils 
admitted that, although the waste inventory database helped them identify physical 
infonnation about each recyclable material from different sources and activities, only 
partial cost infonnation was available in their inventory systems. 
The integrated quantity and cost data for recycling performance evaluation mainly 
include cost per tonne for recyclables and cost per household for recyclables (see item v 
in Table 3.8). 67 per cent (n 8) of the local councils investigated included recycling or 
landfilling in their costs under each unit item. LC-II indicated that it used this 
infonnation to compare its perfonnance to best practice. LC-VIll stated that they looked 
at landfill tonnage costs and recyclable and garden organics tonnage costs to compare 
the cost effectiveness of each alternative and, based on this comparison, they were able 
to make the optimum scheme for waste probrram designs. Nevertheless, when the 
interviewees were asked if cost per tonne or per household was used to account for 
different types ofrecyclables, most answered "no". Table 3.8 shows that the percentages 
of local councils that identified cost per tonne for different recyclables and cost per 
household for different recyclables were 25 per cent (n 3) and 8 per cent (n = 1) 
respectively. Again, only partial information was available for both items. 
Table 3. 9 presents the state of accounting for environmental infonnation hidden m 
overheads or in future periods. 
80 
Chapter 3 Phase I: Case Studies 
Table 3.9 The State of Accounting for Hidden and Future Costs and Impacts 
AccpuiltiD.g !nfor~~o~ .·· No.oflocali • itell1s · ·· >.:J. · ' · · •. ·.councils that 
'J' 'j(! ;-)'/'',' •oJ~rlo~ke<l;tb.~ 
•• ~. i~for~fi~~'. · 
information information Total O/o Total O/o 
identified identified 
a) Public waste education and outreach costs 5 1 6 50110 6 50% 
b) Administrative costs for waste management 11 1 12 100% 0 0 
c) Waste reporting and auditing costs 6 0 6 50% 6 5oo;., 
d) Landfill disposal costs avoided via recyclin 1 5 0 5 42% 7 58% 
and reduction 
e) Costs associated with expected closure of 3 3 6 50% 6 50% 
landfill(s) currently being used 
f) Expected costs of long-tenn post-closure, 3 2 5 42% 7 58% 
rehabilitation and monitoring oflandfill(s) 
cunently being used 
g) Expected costs oflandfill site and facility 3 1 4 33% 8 67% 
replacement 
h) Anticipated costs of regulatOI)' changes 2 6 8 67% 4 33% 
(e.g., future regulatory changes for waste 
minimisation, new landfill sites) 
i) Anticipated remediation costs (e.g., 4 2 6 50% 6 50% 
undiscovered and/or future release of 
contaminants from landfill sites) 
Table 3 .9 shows that the highest level of accounting is accounting for the administrative 
costs of waste management (item b), which was identified by all local councils 
investigated, although one local government (LC-XI) stated that not all administrative 
costs for waste management were available to the waste manager from the accounting 
system. For most hidden information items (items a, c, d, e,f, i), around half of the local 
councils identified either full or paii of the infonnation and the other half overlooked 
this infonnation. 
As indicated in Table 3.9, for the infomrntion potentially hidden in overheads, such as 
education costs, reporting and auditing costs, and avoided costs, the level of full 
information identified is high. At the five local councils that measured full waste 
education infomrntion, three established specific waste education centres either with 
their waste minimisation centres or within their landfill management centres. These 
education centres and specifically recruited education officers were responsible for 
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designing, launching and reporting waste education campaigns and preparing budgets 
for outreach programs. This facilitated the accounting for full waste education and 
outreach costs. Most local councils that identified waste reporting and auditing costs 
emphasised that regular auditing and reporting were the only effective ways for the 
councils to obtain a good indication of what was really in the field, and it was easy, as 
well as necessary, for them to keep track of these costs. Five councils identified avoided 
tipping costs. These indirect costs are not difficult to quantify, but can easily be 
overlooked because of their indirect benefits. For example, Interviewee No. 4 stated that 
the council used to ignore the disposal costs avoided via recycling. When the council 
took this indirect factor into account in its waste management plan a year previously, it 
was interesting to find that its waste program actually became "profitable". Instead of 
costing the council A$70 or A$80 a tonne to recycle, the council actually saved 
approximately A$ I 0 or A$ l 5 a tonne by recycling. 
With regard to accounting for infonnation embedded in future periods, the practices in 
local government varied. Two councils (LC-IX and LC-XI) totally ignored all 
information hidden in future periods. In contrast, LC-II collected almost all of this type 
of infonnation. As the waste manager in LC-II argued: 
What we don't want to do is to move the cost of keeping a landfill and cleaning it up to future 
generations. If we are disposing of materials that are increasing the most (environmental) 
impacts now or in the future, we need to make sure that the costs are paying now, so future 
generations don't have to pay. (Interviewee No. 2) 
Table 3.9 indicates that, in companson with the indirect accounting infonnation in 
overheads, indirect infomrntion in future periods has generally drawn less attention. 
Most local councils investigated only identified part of this future expected or 
anticipated information, especially for closure and post-closure costs and anticipated 
costs of regulatory changes. The lowest accounting level in Table 3.9 is accounting for 
expected costs of landfill site and facility replacement (item g). Only one third of the 
councils measured this information. One local council (LC-VII) included the 
replacement costs in the expected costs of landfill post-closure for one of the three 
landfills owned. The interviewee in LC-VII indicated that a small part of these 
replacement costs had been converted to waste service charges over the past three years 
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and the council was planning to adopt a new pricing strategy to take account of more 
future expected costs for two other landfills in order to extend their useful lives. 
In Table 3 .10, the state of externality accounting for waste management is summarised. 
Table 3.10 The State of Accounting for External Costs and Impacts 
a) Environmental benefits from current 
recycling services (e.g., recovered 
resources) 
b) Environmental impacts generated by current 
recycling services (e.g., air emissions from 
transporting recyclables) 
c) Economic value of resources being buried 
as waste in landfill 
d) Costs associated with reducing greenhouse 
effects contributed by waste streams (e.g., 
collecting and monitoring methane and 
carbon dioxide emissions) 
e) Costs associated with controlling toxic and 
odorous landfill gas emissions 
f) Costs associated with landfill leachate 
collection and treatment for protection of 
ground water 
g) Costs associated with the loss of land 
capacity and value because of waste 
disposal 
h) Costs associated with the loss of amenity 
because of waste disposal (e.g., dust, pest, 
litter, etc.) 
information information Total % 
identified identified 
2 4 6 50% 
0 2 2 17% 
2 1 3 25% 
3 3 6 50% 
5 2 7 58% 
5 2 7 58% 
1 1 2 17% 
0 1 1 8% 
Total 
6 
10 
9 
6 
5 
5 
10 
11 
o;., 
50% 
83% 
75% 
50% 
42% 
42% 
83% 
92% 
From the results shown in Table 3 .10, the level of accounting for external environmental 
costs and impacts from waste flows is the lowest, compared with the other two aspects 
of environmental accounting. During the interviews, the first response from each 
interviewee about environmental impacts was that waste m their local areas was 
definitely disposed of in an environmentally acceptable manner. When the interviewees 
were asked further about their accounting practices for environmental externalities, the 
answers were diverse. Some responses were positive. For example, Interviewee No.2 
stated that: 
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It is about making sure that waste proceeds actually reflect the true costs, including operational, 
environmental and social costs, as part of waste disposal. This is important for decisions about 
all waste management programs. If you had not taken externalities into account, the recycling 
setup would not have been better. Our Waste Pricing Strategy report noted that, to achieve the 
full costs of recovery of disposal, the collection of waste would need to be charged at $110 per 
tonne. This would comprise $34 per tonne for environmental costs including greenhouse gas 
emissions, and $76 per tonne for direct economic costs. Each year, we arc gradually increasing 
charges and moving towards the true costs of waste disposal. (Interviewee No.2) 
In contrast, local councils such as LC-IV disagreed that externalities were quantifiable 
and believed that externalities were more likely to remain at a conceptual level at 
current stage. Some examples of comments about externalities include: 
It is always difficult to put a boundary around when you start to do things such as life cycle 
costing, which is what you are essentially trying to do, to put some boundary around where you 
are going to stop, what the emissions are, what the costs are, things like that. How you quantify 
these environmental impacts and costs of a particular landfill. To a limited extent, we have 
these costs, but we probably haven't caught many. We do catch as many as we can and be as 
accurate as we can. (Interviewee No.4) 
At this moment, we are charging $80 a tonne (for disposal). The full cost could possibly go up 
to $200 a tonne if you add in environmental costs. But this is not going to happen in the short 
term. (Interviewee No. 5) 
Table 3.10 shows that the externalities that are most likely to be considered by local 
councils are costs associated with gas and leachate control and treatment (items e and_/). 
58 per cent (n 7) of local councils indicated that they measured adverse impacts and 
the corresponding monitoring costs of gas emission and potential groundwater 
contamination. The level of full infonnation identified is also high for these two items. 
Only LC-II and LC-XII identified partial information. LC-XII had just built a new 
facility to collect waste liquid from its current landfill. As the manager pointed out, this 
facility was designed to prevent all measurable leachate from escaping into groundwater 
and nearby areas, and the council was in the process of investigating the total cost of 
doing this. 
The levels of accounting for environmental benefits for recycling and costs associated 
with reducing greenhouse effects (items a and d) are slightly lower than the level of gas 
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and leachate accounting. Table 3.10 shows that six local councils accounted for 
recycling benefits and greenhouse effects while the other six overlooked them. Among 
the local councils that examined these costs and impacts, more than half indicated that 
they might have captured only part of the infonnation instead of the full infornrntion. To 
most local councils, recycling was seen as an environmentally friendly approach to 
solving waste problems and to saving landfill space and disposal costs. But this view 
was also used by some local councils to justify why it was unnecessary to take a full 
evaluation of the environmental benefits of recycling options. This seems to be the same 
in accounting for potential impacts of recycling options, which is harder to quantify. 
With regard to the greenhouse effects from waste streams, most local councils that 
ignored this infornrntion argued that there was not much greenhouse gas escaping from 
the disposal sites that they oversaw and, even if there was, the quantity was unknown 
and unmeasurable. 
Table 3 .10 indicates that, in external environmental accounting, the levels of accounting 
for environmental impacts from recycling (item b ), economic value of resources buried 
as waste in landfill (item c), costs associated with loss of land capacity (item g) and 
costs of amenity loss (item h) are the lowest. More than 75 per cent (n 9) of the 
councils studied overlooked all or most of these externalities. LC-II is the only council 
that took account of these externalities. According to the waste manager interviewed, 
this was attributed to a series of environmental assessment projects for waste 
management recently conducted through consultations. Although the manager was not 
sure whether they had examined every aspect of external costs and impacts, he was 
confident that externalities would be and had to be reduced to a minimum level in the 
near future. 
A summary of environmental accounting practices m waste management for each 
council is presented in Table 3.11. The numbers and the proportions of information 
items that were identified and overlooked by individual local councils are listed on the 
left side and the right side of the table respectively. 
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Table 3.11 Overview of Environmental Accounting for Waste Management in Each 
Local Council 
No: ~f lntorniation, items 
·· · ~vedo~ked · · · · •. 
,, '', ' 
Full Partial Total % Total % 
information information 
LC-I 18 8 26 65.0% 14 35.0%, 
LC-II 30 8 38 95.0% 2 5.0% 
LC-II II 13 2 15 37.5% 25 62.5% 
LC-IV 15 3 18 45.0% 22 55.0% 
LC-V 27 8 35 87.5% 5 12.5% 
LC-VI 12 3 15 37.5% 25 62.5% 
LC-VII 24 4 28 70.0% 12 30.0% 
LC-VllI 15 6 21 52.5% 19 47.5% 
LC-IX 5 6 15.0% 34 85.0% 
LC-X 8 9 22.5% 31 77.5% 
LC-XI 2 0 2 5.0% 38 95.0% 
LC-XII 16 8 24 60.0% 16 40.0% 
The summaries in Table 3 .11 indicate that environmental accounting practices in local 
government waste management differ significantly. Of the 12 local councils studied, six 
identified more than 20 (50 per cent) information items of the total 40 valid14 items and 
the other six took account of less than 20 infonnation items. LC-II has the highest 
environmental accounting level. It identified 38 (95 per cent) information items, 30 of 
which were fully identified. This is followed by regional council LC-V, which 
accounted for 35 (87.5 per cent) inforn1ation items, 27 of which were fully identified. 
In general, Table 3 .11 shows that most local councils accounted for around 15 to 28 
infornrntion items and around one third of these infonnation items were partially 
identified. Three local councils identified less than 10 information items. LC-IX, LC-X 
and LC-XI are three rural councils that only examined six items, nine items, and two 
items respectively. In contrast to LC-II, which accounted for 38 information items, 
LC-XI overlooked 38 information items. In this regard, the practices and levels of 
environmental accounting in local government waste management seem highly varied. 
From these results, it can be first concluded that, although local government may not be 
fully aware of the concept of environmental accounting, environmental accounting 
infonnation is collected and actually used in local government waste management in 
14 As previously mentioned, two inforniation items (item b and item [) were deleted because of their impracticality 
found in the case studies. 
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practice (see Tables 3.8 to 3. l 0). This is similar to environmental accounting practices 
in the private sector where some companies have already recorded the costs of 
monitoring, auditing, pollution control, waste management and site decommissioning, 
but these costs are not always recognised as environmental costs (Wilmshurst and Frost 
2001). Furthern1ore, a comparison of Tables 3.8 to 3.10 implies that when the scope of 
environmental accounting infornrntion becomes broader, the accounting levels in local 
government waste management become lower. Local government is more likely to 
capture internal direct flow infonnation for waste management, especially the 
infonnation related to total waste and recycling quantities, than indirect or hidden 
infonnation. Jn most cases, accounting for externalities has drawn the least attention. 
Another conclusion from the analysis of Table 3. l l is that environmental accounting 
practices in local government differ significantly. In the councils investigated, one 
identified 95 per cent of the listed environmental accounting information items for its 
waste management, while three only identified 5 per cent to 22 per cent of the listed 
items. These differences in environmental accounting practices may relate to the 
locations of local councils because Table 3. l l suggests that the average level of 
environmental accounting in urban councils is higher than that in rural councils. As 
mentioned previously, the three councils that have the lowest levels of environmental 
accounting are all rural councils. However, there is one rural council (LC-XII) that has a 
higher level of environmental accounting than half of the urban regional councils 
studied. In this regard, there must be other factors contributing to these differences. The 
next section discusses this issue. 
3.6 The Exploration of Factors Influencing Environmental Accounting Practices 
Question 4.2 seeks to explore the factors influencing environmental accounting 
practices in local government waste management. Using both manifest and latent 
content analysis, the findings from Question 4.2 are summarised in Table 3 .12, which 
lists the potential reasons/explanatory factors contributing to environmental accounting 
practices in waste management and the number of local councils that indicated the 
factors. As discussed in the data analysis, those reasons indicated more than once in the 
interview responses, either by different, or by the same interviewees, were recorded as 
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potential explanatory factors. This less strict selection criterion avoids the elimination of 
important factors and also makes the data analysis manageable. 
Table 3.12: Summary of Explanatory Factors for Environmental Accounting 
A. Need to support kerbside collection service 
B. Less available land for new landfill sites 
C. Need to support different recycling and garbage collection designs 
D. Rapidly diminishing landfill space 
E. Achieving waste reduction target set by Resource NSW 
F. Tightening of the EP A's landfill licensing 
G. Need to achieve the leadership in sustainable waste management 
H. Landfills approaching closure 
I. Limited and fluctuating recycling market 
No.ofLoca 
'colincils 
7 
6 
6 
5 
4 
4 
3 
3 
3 
J. State environmental reporting requirements 3 
K. Environmental legislation/requirements of the EPA 3 
L. Increasing cost of providing waste service 3 
M. Changing disposal cost 3 
N. Good performance of neighboring councils 3 
0 Community interest in environmental improvement 3 
P. Community expectation on financial improvement of waste management 2 
Q. Avoidance of prosecutions/fines by the State Government 2 
R. Achieving the council's waste reduction target 2 
S. Community request for recycling performance information 2 
T. Challenges from managing material sorting and recovery facilities 2 
U. A joint need of member councils in the regional local government association 2 
V Good perfornrnnce of similar councils 2 
TV Provision of data to the NSW Department of Local Government 2 
X Justification for increasing waste levies imposed 2 
Y. Becoming a role model of recycling service providers 1 
Z Community concern about payment for environmental improvement 1 
AA. Community interest in local government performance reports 1 
BB. Balanced and sustainable development of the council 1 
CC Requirement of the council's action plan to develop effective waste solutions 1 
DD. Assisting regional tenders for recycling services 1 
EE. Increasing awareness of environmental impacts in the community 1 
FF. Avoidance of receiving low license level 1 
GG. Examining the efficiency of packaging recycling 1 
HH. In the process of closing a landfill 1 
Table 3.12 shows that the reasons for collecting and using environmental accounting 
inforn1ation are varied. The highest recurring explanatory factors include: supporting 
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kerbside collection service (Item A.; n = 7), coping with less available land for new 
landfill (Item B.; n 6), suppmiing recycling and garbage collection programs and 
designs (Item C.; n 6), coping with the rapidly diminishing landfill space (Item D.; n 
5), achieving waste reduction target made by Resource NSW (Item E.; n = 4), and 
dealing with the tightening of landfill licensing (Item F.; n 4). A brief discussion of 
the results in Table 3.12 is presented below, followed by some implications generated 
from this initial analysis. 
As a major concern of every waste manager in local government, waste operations and 
service designs are significant drivers for environmental accounting. It was identified 
from interviewees' statements that as much environmental infonnation as possible was 
sought by each local council to support and justify waste and landfill operations and 
services (further analysis available in Chapter 4). Since the 1990s, local councils in 
NSW have introduced or improved waste services and recycling facilities to achieve a 
high level of waste management perfonnance (NSW Department of Environment and 
Conservation 2003a). Challenges from kerbside collection services (Item A.; n 7), 
various recycling and garbage collection designs (Item C.; n = 6), managing landfills 
approaching closure (Item H.; n 3) or in the process of closing down (Item HH.; n 
1 ), managing material sorting and recovery facilities (Item T.; n = 2) and examining the 
efficiency of particular recycling programs (Item GG.; n 1 ), all provide immediate 
incentives for waste managers to seek information to ensure the efficiency and 
sustainability of waste management operations. Potentially, the more complex and 
difficult these operations or services, the more environmental information needed and 
identified. 
Changes in rec;ycling and landfill management in recent years appear to be another 
incentive for the adoption of environmental accounting. From the recurring theme of the 
increasing difficulty in locating new landfill sites, such as Items B and D previously 
mentioned, the increasing cost of providing waste services in the region (Item L.; n 3), 
and the rapidly changing costs of disposal (Item M.; n 3), it can be seen that waste 
management environments have become tougher and more uncertain. Even though local 
councils can recycle waste, the fluctuating and limited recycling market (Item I.; n = 3) 
presents another challenge. These changes and uncertainties cannot be controlled by any 
local government. However, they have direct effects on the efficiency and perfonnance 
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of waste management. In this regard, infonnation that can be used to examine these 
effects as well as to determine sustainable solutions for waste management is needed as 
a coping mechanism. 
The pressure from regulatory authorities is a theme mentioned by many interviewees 
from various perspectives. In addition to the highly recurring items mentioned 
previously, the State's environmental reporting requirements (Item J.; n 3), waste 
management regulation changes (Item K.; n 3), avoidance of prosecutions and fines 
(Item Q.; n 2), the need to supply data to the Department of Local Government (Item 
W.; n = 2), justification for increasing waste levies imposed by State Government for 
funding waste minimisation (Item X.; n = 2), etc., are also the motivations for 
environmental accounting. However, it was noted during the interviews that regulatory 
requirements indicated by the interviewees did not directly address environmental 
accounting issues, as there was currently no mandatory environmental accounting 
requirement for waste management. Therefore, regulatory pressures may not have such 
a direct impact on environmental accounting practices as do waste operations and 
services. What local government has perceived is a signal sent by regulatory authorities 
that action towards environmental accounting is needed, even though its benefits for 
efficiency and perfonnance of waste management may not be certain (see further 
discussion in Chapter 5). 
In addition to those frequently appearing themes and relevant factors, some factors were 
stated in several places. For example, words like "leadership", "role model" and 
"strategy" appear in several explanatory factors that seem interrelated. A number of 
local councils indicated that environmental accounting information was used to support 
their State leadership strategy on sustainable waste management (Item G.; n = 3), or to 
support the council to become a leader and role model of recycling service providers 
(Item Y.; n 1 ). Relevant factors, such as assisting to achieve the council's waste 
reduction target (which was indicated as being higher than the State's waste reduction 
target in LC-II and LC-V) (Item R.; n 2), supporting balanced and sustainable 
development of the council (Item BB.; n = 1 ), and fulfilling the requirement of the 
council's action plan to develop effective waste solutions (Item CC.; n 1 ), were also 
indicated as the reasons for using environmental accounting infonnation. The 
implication from these factors is that environmental accounting infornrntion is regarded 
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as being important to support the waste strategy and target, especially the high level 
strategy and target, of individual local councils. 
The word "community" appears in many statements from the interviewees. Although no 
particular factor frequently recurs, there are six relevant factors regarding community 
expectations and influences. These interrelated factors shown in Table 3.12 include 
community interest in environmental improvement (Item O.; n = 3), community 
expectation on financial improvement of waste management (Item P.; n 2), 
community request for recycling perfonnance information (Item S.; n 2), community 
concern about payment for environmental improvement (Item Z.; n 1 ), community 
interest in local government perfo1mance reports (Item AA.; n 1 ), and the increasing 
awareness of environmental impacts in the community (Item EE.; n 1 ). It can be 
implied that environmental issues in waste management have been under increasing 
community scrutiny. Environmental problems, which were largely ignored or not 
recognised previously, have become more visible to the community, which, if not 
satisfied, can potentially "threaten" the image or existence of local government. In this 
regard, what the community expects may directly influence local government's 
environmental accounting actions. 
Another emergmg theme is the potential effects of "what your neighbours, your 
competitors, and your collaborators are doing" (Interviewee No. 4). Although not often 
highlighted as a direct reason for identifying environmental accounting information, 
examples like perception of good perfonnance achieved by neighbouring councils (Item 
N.; n 3), a joint need of member councils in the regional local government association 
(Item U.; n = 2), and assisting regional tenders for recycling services (Item DD.; n 1 ), 
were indicated several times with a number of interviewees. The implication is that 
voluntary local and regional initiatives and cooperation will potentially create working 
rules for exchanges between local councils. In this process of exchange, local councils 
tend to pursue a model, agreement or a method of management that is considered proper 
for each group member. Environmental accounting, in this case, can be one of these 
agreed management models. 
Based on the above analysis of the responses to Question 4.2, it appears that the reasons 
for environmental accounting in local government waste management involve a wide 
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range of organisational and social factors. To facilitate further analysis, the factors 
identified in Table 3.12 were regrouped into broad social and non-social categories. 
Table 3.13 represents these regrouped results and the following section discusses the 
theoretical implications drawn from these results. 
Table 3.13 Classification of Explanatory Factors for Environmental Accounting 
·• ~t~~ .. : !~·;:~, ··· ·· .. ·· ·~}DJ .E~f>l~nat~~F'acfors · {2f"" .~;: ... ·•• NofofLocal 
·>' ... ·. ;! ;~; .. :· . : :£~};,~! : ... ~ •. ·. . • ·~. ; ... · .. ' :: '. ! ; .~ •.. 
..• \ .· Coµhcils' .: . . .· / ; 
Need to support kerbside collection service 7 
Less available land for new landfill sites 6 
Need to support different recycling and garbage collection designs 6 
Rapidly diminishing landfill space 5 
Need to achieve the leadership in sustainable waste management 3 
Landfills approaching closure 3 
Limited and fluctuating recycling market 3 
Organisational Increasing cost of providing waste service 3 
Contextual Changing disposal cost 3 
Factors Achieving the council's waste reduction target 2 
Challenges from managing material sorting and recovery facilities 2 
Becoming a role model of recycling service providers 1 
Balanced and sustainable development of the council 1 
Requirement of the council's action plan to develop effective waste 1 
Avoidance of receiving low license level 1 
Examining the efficiency of packaging recycling 1 
In the process of closing a landfill 1 
. 
.. · .. ·. :; ... 
.. ····· 
·.·. • .. .;v. ····. > ;>).>;•A•· • .... '. ....• ,. ··~! • .... :'. •• !;•. •!N· ·•·. •·:• ' •. if: .· ,u 
Achieving waste reduction target set by Resource NSW 4 
Tightening of the EP A's landfill licensing 4 
State environmental reporting requirements 3 
Environmental legislation/requirements of the EPA 3 
Good perfonnance of neighbouring councils 3 
Community interest in environmental improvement 3 
Community expectation on financial improvement of waste management 2 
Social Avoidance of prosecutions/fines by the State Government 2 
Structural Community request for recycling performance information 2 
Factors A joint need of member councils in the regional local government 2 
Good perfonnance of similar councils 2 
Provision of data to the NSW Department of Local Government 2 
Justification for increasing waste levies imposed 2 
Community concern about payment for environmental improvement 1 
Community interest in local government perfonnance reports 1 
Assisting regional tenders for recycling services 1 
Increasing awareness of environmental impacts in the community 1 
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3.7 Theoretical Implications 
Based on prev10us literature, two categories of explanatory factors: organisational/ 
contextual factors and social structural factors, are supported by two different 
theoretical foundations. First, from the perspective of strategic management-based 
organisational theory, organisations are often driven by task perfonnance (Power 1991 ). 
They are regarded as rational actors designed to meet the demands of 
technical-economic rationality, albeit in a complex environment (Thompson 1967). In 
this sense, the adoption of specific organisational structure and behaviour to cope with 
changing and complex contextual environments of organisations is seen as a necessary 
and strategic means for organisations to achieve effective and efficient control of the 
work process (Scott and Meyer 1983). Parker (1997) explores this perspective in a study 
of the development of corporate environmental strategy, and recommends contingency 
theory as a theoretical basis for this perspective in environmental studies. 
Contingency theorists seek to understand organisational behaviours through analysing a 
set of contingency factors to which organisations have to adapt and accommodate for 
achieving expected perfonnance (Lawrence and Lorsch 1967; Ewusi-Mensach 1981; 
Chenhall and Morris 1986; Badri et al. 2000). Contingency theory is often used to 
explain variation and diversity of management accounting approaches (see Hayes 1977; 
Otley 1980; Chenhall 2003). The primary finding in this stream of literature is that the 
design and effectiveness of management accounting, or management control systems, is 
contingent upon contextual situations within which an organisation operates, such as 
organisational environments, working process and technology, organisational structure 
and strategies, etc .. The better the management accounting approaches fit with these 
contingency factors relating to the organisation's day-to-day operations, the higher the 
performance the organisation is likely to achieve. 
Contingency theory has been applied in prev10us environmental accounting studies, 
which suggests that the development of environmental accounting is contingent upon 
the uncertainty of an organisation's surrounding environments and the proactivity of an 
organisation's environmental strategy (see Parker 1997). This view is supported by the 
findings of organisational contextual factors classified in Table 3.13, where contingency 
factors regarding uncertain and changing issues about land availability and recycling 
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market, strategic options and plans for waste management, technical designs and 
operations of waste collection and recycling, are considered significant explanations for 
environmental accounting practices in local government waste management. 
Second, from the perspective of social-based organisational theory, organisations are 
viewed as captives of the institutional environments in which they exist and t:,rrow 
(Meyer and Rowan 1977). Organisational actions and changes, including environmental 
accounting activities and changes, are not only organisation-related activities but also 
social-related activities. This perspective points to a need for the organisation to 
conform to institutionally mandated behaviour in the wider social structure (Meyer and 
Rowan 1977). According to Scott ( 198 7 a, p. 507), before the introduction of 
institutional conceptions, 
organisations were viewed primarily as production systems and/or exchange systems, and 
their structures were viewed as being shaped largely by their technologies, their transactions, 
or the power-dependency relations growing out of such interdependencies. (Organisational) 
environments were conceived of as task environments ... While such views are not wrong, 
they are clearly incomplete. Institutional theorists have directed attention to the importance 
of symbolic aspects of organisations and their environments. They reflect and advance a 
growing awareness that no organisation is just a technical system and that many 
organisations are not primarily technical systems. All social systems - hence, all 
organisations exist in an institutional environment that defines and delimits social reality. 
Selznick ( 1957) argues that organisations should be distinguished as either technically 
devised instruments (suggested in contingency theory), or institutionalised social actors. 
Scott and Meyer (1983, p. 149) define institutional environments as those characterised 
by an elaboration of rules and requirements to which individual organisations must 
conform if they are to receive support and legitimacy. This is the basic argument of 
institutional theory. From the institutional theory perspective, environmental changes 
and movements in the broad social context are likely to drive an organisation's 
environmental accounting developments as the organisation needs be seen as 
appropriate and legitimate by other members in the social institutions. This differs from 
contingency theory, which emphasises the technical needs of an organisation to achieve 
efficient control of its work process. The effect of social influences on an organisation's 
environmental accounting developments is supported by the findings in Table 3.13, 
where social structure factors relating to environmental regulator's rules and targets, 
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local community's expectations and interests, and regional association's joint plans and 
needs, are considered potential explanations for environmental accounting practices in 
local government waste management. 
One thing that needs to be noted here is that, as social-based theories, legitimacy theory 
and stakeholder theory, which derive from, or are very close to institutional theory, also 
emphasise how the organisation is part of the social system in which it operates. These 
two theories have similar backgrounds as institutional theory, but each has a slightly 
different focus. Legitimacy theory, at its simplest, emphasises that an organisation's 
activities need to be, or appear to be, congruent with social values (Dowling and Pfeffer 
1975; Deegan 2002). The idea of legitimacy theory has its origins in the concept of the 
"social contract" between organisations and individual members of society (O'Donovan 
1999; O'Donovan 2002; Deegan 2002). The major implication of legitimacy theory is 
that organisations can only continue to exist if society perceives that the organisation 
operates within the bounds of a value system acceptable to society (Dowling and Pfeffer 
1975). In order to show that the organisation has fulfilled or attempts to fulfil the social 
contract, the organisation may disclose expected information to the public, either 
showing that it conforms to social expectations, or is trying to influence or alter the 
perceptions which the public has of the organisation. In this sense, being legitimate is 
controllable by organisations themselves through educating stakeholders, or changing 
stakeholders' perceptions (Lindblom 1994). 
Stakeholder theory highlights the interplay and communication between an organisation 
and its stakeholders (Freeman 1984 ). Stakeholders are identified by the organisation by 
reference to the extent to which the organisation believes the interplay with each group 
needs to be managed in order to further the interests of the organisation (Gray et al. 
1996). The implication of stakeholder theory is that organisations should put additional 
emphasis on the opportunity dimension of stakeholder analysis, because the interests of 
the organisation can be nurtured by an interactive and symmetrical two-way 
communication between the organisation and its stakeholders (Madsen and Ulhoi 2001, 
p. 79). 
It can be seen that both legitimacy theory and stakeholder theory regard a two-way open 
dialogue between organisations and their stakeholders as an important communication 
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and management tool. In environmental studies, these two theories have often been 
applied to explain how organisations use public environmental disclosure to manage 
relationship(s) with external stakeholders (e.g., Gray et al. 1996; O'Donovan 1999; 
Deegan 2002). However, legitimacy theory and stakeholder theory have seldom been 
used to explain organisations' internal environmental management and accounting 
activities, although some studies (e.g., Frost and Seamer 2002) attempted to use 
legitimacy theory to link external environmental reporting with internal environmental 
accounting. 
Institutional theory has risen to prominence as one of the most popular and powerful 
explanations for organisational structure and management actions, including 
environmental management and accounting actions (Hoffman and Ventresca 2002). The 
basic notions or implications of institutional theory are similar to those of legitimacy 
theory and stakeholder theory, but the essential focus of institutional theory is not on 
how to identify stakeholders and how to manage relationships with them, nor on how to 
influence, manipulate or alter external perceptions of the organisation. Institutional 
theory places more emphasis than legitimacy theory or stakeholder theory on how 
organisational structure and internal management processes are influenced by 
informally accepted institutional rules and nonns (DiMaggio and Powell 1983; Scott 
1995). These institutional rules and norms often impose pressures on organisations to 
use a take-for-granted way of thinking about what should be managed to meet with what 
they believe is legitimate, acceptable and efficient practices. 
Institutional pressures have been suggested as one of the disturbances that challenge 
corporate environmental management and environmental perfonnance (Gray et al. 
1995). For example, Delmas and To ff el (2004) developed a holistic institutional 
framework (at a conceptual level) illustrating the functions of coercive and nonnative 
institutions and the pressures that these institutions place on environmental management 
practices in organisations. Environmental accounting, as discussed in this research, 
relates to organisations' internal management processes rather than to external 
information disclosure. This means that this research focuses more on internal 
management and accounting processes rather than on managmg relationships with 
external stakeholders. Therefore, institutional theory is considered more appropriate 
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than legitimacy theory and stakeholder theory to explain environmental accounting 
practices, albeit similarities exist between these three theories. 
However, all theories have their respective merits and drawbacks. Institutional theory is 
not without criticism. For example, Powell (1991, p. 189) indicates that some 
institutional arguments have become inappropriately associated with notions that 
organisations seek only legitimacy without being concerned about task performance. 
Kraatz and Zajac ( 1996) conducted a study to test institutional explanations for 
organisational changes. They find little support for institutional predictions, but 
contingency factors relating to organisations' immediate/local surroundings are found to 
be strong predictors for organisational changes. In their study of the incidence of radical 
organisational change, Greenwood and Hinings ( 1996) contend that the incidence of 
radical changes in an organisation and the pace by which such change occurs, depend 
on both social institutional influences and the organisation's technical and contextual 
dynamics, because they find that the technical and contextual dynamics may force the 
organisation to make different radical changes despite exposure to the same institutional 
pressures. 
It seems that institutional theory and contingency theory can offer different but 
complementary explanations for organisational management and changes. Research on 
"green" organisations has begun to acknowledge the potential value of importing 
theoretical frameworks and arguments from both social and organisational theories to 
improve the understanding of environmental issues (Boons and Strannegard 2000; 
Bouma and van der Veen 2002). For example, the model proposed by Wood (1991) 
illustrates that social demands and organisational capacities and capabilities can both 
influence corporate social behaviour and performance. Cramer (1998) identified three 
sets of variables that influence the level of corporate environmental management. These 
factors include environmental market opportunities, organisational culture and structure, 
and external pressures from wide social structures. In the final report of the USEPA's 
environmental management system program for local government entities (GETF 2000), 
factors involving environmental compliance and responsibilities, public image concerns 
and organisations' structural and technical characteristics, are suggested as drivers for 
local municipalities to participate in environmental management initiatives. 
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The case studies in this research implied that technical and institutional dimensions of 
current organisational theories play different but complementary roles in explaining 
environmental accounting practices in local government waste management. Fm1her 
detailed analysis of the relevance of these two theoretical explanations to this research is 
provided in Chapters 4 and 5. 
3.8 Professionals Involved in Environmental Accounting for Local Government 
Waste Management 
Question 4.3 investigates professionals involved in environmental accounting for waste 
management. Previous studies suggest that, although full involvement of accounting 
professionals or full availability of accounting information in organisations is still 
hardly seen, the emergence and development of environmental accounting have 
facilitated accountants and accounting infonnation to play a greater part in reporting, 
decision-making and auditing (Maunders and Burritt 1991; Gray and Bebbington 1993; 
Gray et al. 1995; Birkin 2000; Birkin et al. 1997; Smith and Lambell 1997). 
In the case studies, two interviewees (in LC-IV and LC-IX) indicated that accountants 
played an important role in tracking cost records and preparing budgets for waste 
management. The interviewees usually specified the information that they needed the 
accountants to collect and report for waste management use. One local government 
(LC-VIII) "borrowed" a special accountant from its financial section to provide advice 
on financial issues relating to waste management, such as generating balance sheets, but 
the interviewee emphasised that the accountant was not involved in any analysis or 
decision-making for waste management. Some relevant comments from these local 
councils are: 
The present accounting system allows good control and management over the waste programs. 
Costs are easy to identify and can be easily attributed to the projects undertaken. Accountants 
generally help with those. However. the accounting system does not specifically measure 
environmental costs and benefits. It is possible to measure some of these, e.g., avoided tipping 
cost, waste disposal cost, savings from producing our own compost etc .. (Interviewee No. 4) 
Financial accountants collect cost information and then give it to the waste manager. They are 
not doing the job for waste management in particular, and cost information is within the 
financial system which operates for the whole council. (Interviewee No. 9) 
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The financial section will give us feedback on how the expenditure and revenue arc going. But 
it's up to us to calculate and analyse that, and say "is this effective or not, or could we do it in a 
better way?" The financial section's role is to provide feedback around the numbers we request. 
I mean, we do reconciliation with them. I might sit down with the financial accountant, saying 
"look, I've got a little bit problem with this figure, how exactly did you derive it? Is it correct?" 
So you know, we work closely with them. (Interviewee No. 8) 
However, in most of the local councils studied, the level of involvement of accountants 
did not seem to be high. This can be implied from the following statements of the 
interviewees: 
What accountants are dealing with is all financial costs, no environmental costs and impacts. 
We have certain budgets for certain areas. The financial people, they keep track of what we are 
spending money on or make sure we don't go over budget, make sure we spend our budget 
based on how much we have. They are never involved in environmental decision-making. The 
two systems are separate. (Interviewee No.2) 
(Cost) estimates are often made by actual operating managers such as myself We look at what 
we need for the forthcoming year and we actually have a rolling plan that is five years in 
advance. What happens is that we go through that (plan) and modify it each year. When it goes 
up to the senior managers and directors, they make recommendations or make some cuts or 
changes. Financial accountants don't do that (the cost estimate for waste management), they 
administer the system, but what happens is they just explain it, so it is not up to finance to 
decide how money is allocated for waste management. Accountants arc completely 
disinterested in it (quantity, volume, non-financial information). All they care about is the 
bottom-line financial information. Quantity information, environmental information, they have 
no expertise and have no interest in it. They have no knowledge whatsoever of environmental 
legislation. They have no environmental knowledge of waste management, or any operational 
issues. They are totally unskilled in the area. From my point of view, I've probably got more 
knowledge of finance than what they may have on waste management. (Interviewee No.3) 
Most information here has been recorded by our waste management staff, but we do sometimes 
seek advice from our accountants. Accountants cannot do that on their own, they need waste 
management inputs. We are actually at this moment developing a financial program, and then 
the waste management people can use these accounting data to actually look at issues such as 
site closure costs and also what the budget is going to be like for the next 15 years. We are also 
going to use that to compare what the environmental impacts and social impacts there will be. 
(Interviewee No. 5) 
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Accounting systems are originally designed for financial purposes, which makes it technically 
difficult to establish specific mechanisms for capturing environmental data and reporting 
environmental performance in a meaningful way. (Interviewee No. 11) 
We (waste management staff) are doing this process costing work, but no accountants have 
been involved in this. We know our activities, and we can work out the rate, how much for our 
trucks to run per hour, cost of employees per hour, cost of landfill (disposal) per tonne, etc. for 
different projects. Accountants will bring these all together for the whole organisation. They 
cannot get called up for small activities like this. They only look over and monitor the whole 
budget, income in and expenditure out. They don't have any expertise in waste management 
and waste costing. (Interviewee No. 12) 
The above responses to Question 4.3 implied that environmental accounting practices 
are more frequently driven by environmental and operational managers who generate 
and hold environmental infonnation fi:om operating process records. Accountants have 
played some role in helping to collect and measure environmental accounting 
information, but their general involvement is limited. These results reflect some 
problems in the professional or disciplinary structure. There is an apparent division or 
separation of waste management professionals and other professionals such as 
accountants in the area of environmental accounting. As environmental accounting is 
obviously a new and inter-disciplinary area, it seems that conventional attitudes and 
prevailing thought styles in every profession that has a role to play in this area, need to 
be changed. Returning to the institutional theory perspective discussed before, this 
division of professional disciplines seems to represent an institutional constraint on the 
current development of environmental accounting. Chapter 5 further analyses and 
discusses this issue in detail. 
3.9 Summary 
This chapter presents the cases studies with 12 local councils in NSW. Based on this 
initial exploration, it was found that environmental accounting responses from different 
local councils investigated are varied. Local government is more likely to capture 
internal direct flow infonnation in waste management than indirect or hidden 
information. Accounting for externalities is generally undertaken the least. A content 
analysis of the case studies suggests a wide range of explanations for environmental 
accounting practices. These explanations generally involve some social factors, such as 
100 
Chapter 3 Phase I: Case Studies 
regulatory pressures and community awareness, and organisational contextual factors, 
such as waste operations and waste strategies. Two theoretical perspectives, contingency 
theory and institutional theory, are introduced as the theoretical foundations for this 
research. After a brief summary of the two theoretical foundations at the end of this 
chapter, the following two chapters are devoted to a detailed discussion of how each 
theory is applicable in this research. In Chapter 4, the contingency theory explanations 
are analysed, and Chapter 5 analyses the institutional theory explanations. 
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Chapter 4 
Hypotheses Development: Contingency Theory Perspective 
4.1 Introduction 
In this chapter, considerable attention is devoted to the analysis of contingency theory 
and its application. The purpose of this analysis is to elucidate the applicability of 
contingency theory in explaining environmental accounting practices in local 
government waste management. 
First, the basic notions of contingency theory are reviewed and the key contingency 
models developed in previous organisational structure and management accounting 
literature are analysed. The second set of literature discussed concerns the recent 
applications of the contingency approach in environmental management and accounting 
studies. Although this literature is limited, it provides an insightful understanding of the 
contingent influences on organisations' environmental behaviour. Following this 
literature review and the implications drawn from the case studies, three essential 
contingency factors, i.e., task complexity, proactivity of environmental strategy, and 
environmental uncertainty, are proposed as being related to current environmental 
accounting practices in local government waste management. 
4.2 Basic Notions of Contingency Theory 
This section discusses the basic notions of contingency theory. These mainly involve 
the concepts of contingency and contingency theory, and contingency models for 
organisational management and accounting processes. 
4.2. l Contingency and Contingency Theory 
Organisations are viewed as resting on functional imperatives (Ranson et al. 1980). The 
patterns of organisations' structural arrangement and management procedures are 
subject to their fitness to the functional or technical demands inherent in organisations' 
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contextual environments. There is no single organisational structure that can assure 
effectiveness for all organisations (Lawrence and Lorsch 1967). If an organisation 
attempts to maintain or accomplish its perfonnance objectives, it has to respond to its 
individual functional demands and fit its structure and management procedures to these 
demands. The individual functional or technical characteristics of an organisation are 
often called "contingencies" or "contingency factors", such as organisational strategy, 
technology, scale, resources, etc .. (Child 1972; Bouma and van der Veen 2002). The 
theory supporting this argument is contingency theory (Thompson 1967; Lawrence and 
Lorsch 1967). 
Contingency theory focuses on "technical requirements of the task at hand" (Scott 
1987 a, p. 498) and directs attention to technical rationality rather than to social norms. 
Contingency theory presumes that organisations are technically devised instruments and, 
therefore, are designed as means to achieve definite goals and efficient transformation 
of material inputs into material outputs (Scott l 987b, p. 31-50). Efficiency is an 
operating ideal when organisational goals are settled and the main resources and 
methods for achieving them are available (Selznick 1957, p. 135). To different 
organisations, different contingency factors may act as constraints, pressures and 
imperatives upon their managerial choices of design arrangements and the effectiveness 
of organisational fonns (Hinings et al. 1975). The more an organisation can match its 
structural arrangements with its contingency contexts, the more efficiently the 
organisation is able to transform its material inputs into outputs, and thus better 
perfonnance and organisational goals can be achieved. 
4.2.2 Contingency Perspective on Organisational Management Accounting Design 
Accounting is one aspect of organisational management structure and has been 
intensively studied from the contingency theory perspective. These studies seek to 
explore the contingent nature of organisational management accounting and find that 
the appropriate design of organisational management accounting systems (MAS) 15 or 
15 Chenhall (2003, p. 129) indicates that the tenns management accounting (MA), management accounting systems 
(MAS) and management control systems (MCS) are often used interchangeably. MA refers to a collection of 
practices such as budgeting or product costing, while MAS refers to the systematic use of MA to achieve 
organisational goals. MCS is a broader tem1 that encompasses MAS and also includes other controls such as personal 
or clan controls. 
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management control systems (MCS) is influenced by a series of contingency factors 
such as environmental uncertainty, task difficulty, resource dependence, and so on (see 
Chenhall and Monis 1986; Gui and Chia 1994; Chenhall 2003 ). A brief discussion of 
these management accounting studies is provided below. 
Through a study of accounting infomrntion systems, Gordon and Miller ( 1976) first 
formulated a comprehensive contingency framework illustrating the relationships 
between environmental uncertainty, organisational attributes, managerial decision-
making style and the accounting system design. This conceptual study emphasises that 
when organisational environments are dynamic and uncertain, the accounting 
infonnation system will be designed to incorporate more non-financial data, and the 
organisation tends to have more frequent reporting and more sophisticated costing 
systems. One point that needs attention here is that contingency theory focuses on the 
dynamics of organisational environments that stem from market, technical and material 
imperatives, which are different from the context of social structure and social 
environments that have a lager and more general framework. From the contingency 
theory perspective, organisational environments are those task environments, which are 
specific to individuals and organisations, and have a direct impact on organisations' 
specific goal setting, operations and structures (Daft 1992; Cummings and Worley 
1997). 
Otley (1980) supported the use of contingency theory to study management accounting. 
He indicates that a management accounting system is an important part of the 
organisational life and needs to be evaluated in its managerial, organisational and 
environmental contexts. The particular features of an appropriate accounting system 
depend upon specific circumstances in which an organisation operates. The conceptual 
contingency framework established in Otley's study highlights that the effectiveness of 
an organisation's operation is subject to contingent relationships between the features of 
the accounting infonnation system and the characteristics (such as uncertainty and 
complexity) of organisational environments and control packages. 
Hayes ( 1977) constructed a contingency model and for the first time used the 
contingency approach to assess empirically the influence of three broad categories of 
contingencies on the effectiveness of managerial accounting within an organisation. The 
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contingency factors examined in Hayes's study involve those internal to a subunit of 
interest (internal factors), inten-elationships between the subunit and other subunits 
(interdependency factors) and the external environments of an organisation. The study 
confirms the significant roles of these three types of contingencies in influencing the 
organisation's management accounting design. Also, the study finds that the effects of 
the contingency factors on management accounting design are different in different 
organisational subunits, depending on the specific functional tasks of the work unit. 
Comprehensive contingency studies of management accounting systems have increased 
in recent years (see Reid and Smith 2000, Macy and Arunachalam 1995; Nicolaou 2000; 
Chenhall 2003). Based on previous contingency approaches for management accounting 
design, Macy and Arunachalam (1995) developed a holistic contingency framework 
linking organisational characteristics, accounting system characteristics (infomrntion 
characteristics and system types), operational technology, organisational environments 
and decision-making style, with the design of management accounting systems and 
organisational management effectiveness. Chenhall (2003) also drew a similar 
conclusion based on a mega review of previous contingency-based literature on 
management accounting systems and management control systems. Comprehensive 
effects of organisational contingencies on management accounting design, such as 
environments, strategies, structure, technology, size and culture, are reviewed and 
summarised in Chenhall's study, providing an overview of cun-ent direction and an 
insight into the future direction of contingency research on management accounting. 
It can be seen that in the contingency-based management accounting literature, a wide 
range of contingency factors have been studied and statistically tested. Accordingly, a 
number of contingency models illustrating the effects of typical contingencies, such as 
organisational environments, strategies and technology, on management accounting 
design have been established and confirmed. In this thesis, organisational environments, 
organisational strategy and organisational technology/tasks are considered as three 
main contingencies relevant to the topic of study. According to the previous summary 
of contingency studies of management accounting, organisational environments, 
strategies and technology are the three most studied contingency factors, suggesting that 
these three factors are representative contingencies for management accounting design. 
Also, these three contingencies have been strongly supported by the results of the case 
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studies discussed in Chapter 3. In the next section, these three contingency models 
applied in management accounting studies are analysed in detail. 
4.2.3 Three Contingency Models for Management Accounting Design 
As previously discussed, the underlying logic of contingency theory is efficiency and 
effectiveness. For the purpose of obtaining or maintaining efficiency of operation, a 
focal organisation has to develop its management control and accounting systems to fit 
in with the characteristics of the environmental, strategic and task contingencies. Figure 
4.1 visualises the relationships between these contingencies and a focal organisation. 
Efficiency 
Focal 
Organisation 
Fit 
Contingencies 
Strategies 
Tasks 
Figure 4.1 Contingency Influences on a Focal Organisation 
4.2.3.1 Organisational Environments 
Organisational environments are a powerful contingency factor at the foundation of 
contingency-based research (Chenhall 2003 ). Ewusi-Mensach (1981) indicates that 
organisations arc "living purposeful" or "adaptively rational" systems whose survival 
depends on their ability to interact successfully, on a continual basis, with their dynamic 
environments. Dill (1958) points out that dynamic organisational environments are a set 
of actors directly relevant to work flows involved in the attainment of an organisation's 
purposes and have a major influence on an organisation's managerial autonomy. These 
organisational environments "affect organisations through the process of making 
available or withholding resources, and organisational forn1s can be ranked in terms of 
their efficiency in obtaining resources" (Aldrich 1979, p. 61). Therefore, the 
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environmental contingencies can be treated as constraints as well as opportunities for 
the internal structure and processes of any organisation (Lawrence and Lorsch 1967, p. 
186). 
Early work investigating the environmental contingency factor in the organisational 
design literature emerged in the 1960s (see Bums and Stalker 1961, Lawrence and 
Lorsch 1967). Bums and Stalker ( 1961) examined the impact of the environmental 
contingency on organisational structure. In their seminal study, it is argued that when 
organisational environments are stable and certain, the organisation is more likely to 
adopt a "mechanistic" structure with centralised and hierarchical systems of control and 
coordination and strict adherence to rules and procedures. When organisational 
environments are dynamic and uncertain, the organisation is more likely to adopt an 
"organic" structure with extensive horizontal and interdepartmental information flows 
and maximum flexibility to encourage innovation and problem solving by individuals. 
Following Bums and Stalker's (1961) influential study, considerable research has been 
undertaken to examine the extent to which organisational structural and managerial 
designs, including management accounting design, are dependent on organisational 
environments, and more importantly, on the level of uncertainty, stability, variability, 
complexity or predictability of the organisational environments (Lawrence and Lorsch 
1967; Duncan 1972; Gordon and Narayanan 1984; Gul and Chia 1994). For example, 
Khandwalla (1977) suggests some important relationships between the level of 
sophistication in accounting, production and statistical control, and the characteristics of 
organisational environments such as the level of turbulence (risky, unpredictable, 
fluctuating and ambiguous) and hostility (stressful, dominating and restrictive) of the 
organisational environments. Ewusi-Mensach (1981) proposed three states of 
organisational environments: controllable, partial(v controllable and uncontrollable. He 
argues that the effectiveness of the strategies and methods which organisations can 
adopt for processing, evaluating and communicating information are contingent upon 
these different states of organisational environments. Govindarajan (1984) finds that 
environmental uncertainty is a major factor influencing the appropriateness of 
accounting data in evaluating organisational performance. The key decision makers in 
an organisation, who perceive greater uncertainty of the organisational environments, 
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are more likely to employ sophisticated and flexible accounting infonnation systems to 
enable them to cope with the uncertainty. 
Perhaps the most widely researched aspect of organisational environments 111 
management accounting studies is environmental uncertainty (Chcnhall 2003). As 111 
most circumstances, rationality requires the least risky and most cost-effective solutions, 
organisational structure and management procedures require minimum uncertainty in 
transactions and relationships (Thompson 1967). If the uncertainty level of 
organisational environments can be minimised, it will be easier for the organisation to 
fit its structural designs with its functional interests, assuring its performance and 
efficiency in operations. 
Environmental uncertainty is closely related to other characteristics of organisational 
environments. For example, environmental uncertainty often means the extent to which 
future states of organisational environments cannot be controlled or accurately predicted 
(Thompson 1967; Gordon and Narayanan 1984; Gul and Chia 1994). In this regard, the 
definition of environmental uncertainty is seen as being closely linked to environmental 
uncontrollability or unpredictability. Also, according to Duncan (1972), uncertainty 
includes two dimensions: complexity and variability. Complexity is subject to the 
number of factors taken into consideration in organisations' planning, operations and 
decision-making. The more factors are considered, the more complex environments are 
perceived. The "static-dynamic" dimension of organisational environments is equivalent 
to the "degree of variability". "Variability" is viewed as the presence of changes that are 
relatively difficult to predict and are likely to generate considerable uncertainty (Duncan 
1972; Child 1975). Duncan (1972) finds that the degree of environmental variability is a 
more important contributor to environmental uncertainty than the degree of complexity, 
implying that a dynamic environment approximates to an unpredictable environment 
within which uncertainty increases. 
4.2.3.2 Organisational Strategy 
Researchers have sought to extend contingency arguments to embrace the relationship 
between organisational strategy and the design of management control and accounting 
systems since the mid-l 980s (see Govindarajan and Gupta 1985; Simon 1987). As one 
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of the pnmary purposes of management accounting is to provide infonnation to 
management for planning, control and decision-making, management accounting 
infonnation needs to be useful to support organisational strategies at different 
management levels 16 (Daniel and Reitsperger 1991 ). 
Previous literature has implied that management accounting or control systems are 
contingent upon the choice of organisational strategy. For example, Langfield-Smith 
( 1997) finds that management accounting systems are designed to ensure the proper 
implementation of organisational strategy. The more the management accounting 
systems are matched with the needs of organisational strategy, the more likely the 
organisation's objectives can be reached. Based on a study of performance measurement, 
Govindarajan and Gupta ( 1985) link management control mechanisms to business 
strategy and reveal that the adoption of a particular management control approach is 
contingent upon the strategy developed for the organisation. Short-term control 
approaches are more suitable for strategies with high specialisation and easy to measure 
outcomes, while long-term control approaches are more suitable for strategies with low 
specialisation and difficult to measure outcomes. 
In many empirical studies that test the association between management accounting 
systems and organisational strategy, organisational strategy is often divided into several 
strata of focus, such as the division of product dUJerentiation strategy and cost 
leadership strategy (Porter 1980), the division of prospectors, analysers, and defenders 
(Miles and Snow 1978), and the division of entrepreneurial strategy and conservative 
strategy (Miller and Friesen 1982). These classifications generally differentiate 
organisations with more innovative strategies from those with more conservative 
strategies. According to these classifications, Chenhall and Morris (1995) discover that 
tight management control approaches arc more suitable for conservative strategics and 
flexible management control approaches are more appropriate for innovative strategies. 
16 Ginsberg and Venkatraman ( 1985. p. 425) defined three levels of strategy: functional-level strategy, business-level 
strategy and corporate-level strategy. Functional-level strategy focuses on maximisation of resource productivity 
within one specific function, for example, marketing or research and development. Business-level strategy is a plan to 
combine each of the chosen functional competences in order to position an organisation so that it has a competitive 
advantage in its domain. Corporate-level strategy is a plan to use and develop the pattern of relationships among 
different organisations so that individual organisations will not only protect and enlarge their existing domains, but 
also expand into new domains. Given that management accounting systems serve more at the business level and arc 
less concerned about a narrow treatment of any specific functional area, or any new domain expansions at the 
corporate level, most management accounting research focuses on strategy at the business unit level (Chenhall 2003). 
In this regard, organisational strategy, in the following parts of this thesis, refers to strategy at the business-level. 
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Based on Miles and Snow (1978), Pm1er (1980) and Miller and Friesen (1982), 
organisational strategies characterised by low cost orientations, conservatism, and 
defenders are found to be best served by centralised management accounting systems, 
formalised work and simple co-ordination mechanisms. In contrast, organisational 
strategies characterised by product differentiation, prospectors, and entrepreneurial and 
innovative features arc more likely to generate decentralised evaluations, less 
standardised procedures, complex co-ordination of overlapping project teams and broad 
scope of management accounting or control systems. 
4.2.3.3 Organisational Technology 
Organisational technology (often referred to as organisational or unit task) pertains to 
the nature of work activities (Daft and Macintosh 1978). It relates to the kind of work 
performed by an organisation. Woodward (1958, 1965) made the most influential and 
long-lasting study of the influence of organisational technology on management control 
systems. She first proposed the relationship between the types of production 
technologies, such as unit production, small batch, large batch, mass production and 
process production, and the effectiveness of the organisation's internal management 
control and infomrntion system design. 
Since Woodward's study, organisational technology has been regarded as an important 
contingency factor related to the design of organisational structure and management 
accounting systems (Daft and Macintosh 1978, 1981; Hirst 1981 ). Chenhall (2003, p. 
139) summarises the key findings about this contingency factor: If the organisation is 
producing highly specialised, non-standard, differentiated products, it is likely to 
employ complex unit batch technologies (high task complexity), which may involve 
processes that have low task ana!ysabi!ity but high task d(fficulty. These characteristics 
of technology require effective and flexible management accounting controls to 
encourage responses. Traditional mechanistic management control approaches do not 
seem suitable. In contrast, if the organisation is producing standard and undifferentiated 
products, it is likely to employ mass production and process technologies (low task 
complexity), which may involve processes that have high task analysability but low task 
difficulty. These characteristics of technology require standard and mechanistic 
management accounting systems. 
110 
Chapter 4 Hypotheses Development: Contingency Theory Per5pective 
Points that need to be addressed are the different characteristics of technologies and 
their relationships. Previous studies of management accounting have explored and 
tested different characteristics of technologies, such as complexity, dffficu/ty, 
uncertainty, analysability and variability, and implied their close relationships (Daft 
and Macintosh 1981; Van de Ven and Delbecq 1974). For example, Perrow (1967) 
defined task analysability as the degree of complexity of the search process in 
performing the task, the amount of thinking time required to solve work-related 
problems, and the body of knowledge that provides guidelines for perfonning the task. 
Van de Ven and Delbecq ( 197 4) used the tem1 "task difficulty" in correspondence to 
Perrow' s "task analysability". Their argument is that task difficulty depends on the 
analysability of the work itself and the extent to which there is a known procedure that 
specifies the sequence of steps to be followed in perfonning the task. Task 
variety/variability refers to the number of exceptional cases encountered in the work 
requiring different methods or procedures to complete the work (Perrow 1967; Van de 
Ven and Delbecq 1974). If the number of unexpected cases is high (high variability), 
participants are more likely to perceive the task as less analysable, less predictable and 
more complex (Withey et al. 1983). In this regard, task difficulty, complexity, 
analysability and variability are often interchangeable and highly associated with each 
other. 
The literature on contingency theory reviewed above provides basic understanding of 
how different types of contingency factors affect management accounting designs. 
Although contingency theory has been widely applied in organisational management 
accounting studies, it is only recently that the contingency perspective has been brought 
into research on environmental accounting. Current contingency studies of 
environmental accounting are still limited and only at a conceptual level. However, 
these studies provide insightful guidance on the application of contingency theory to 
this research project. 
4.3 Contingency Perspective on Environmental Accounting Design 
Parker ( 1997) first used contingency theory to develop a critical link between 
environmental accounting, environmental strategy and the organisation's uncertain 
environments. In his study, the first art,:rument made is that environmental accounting 
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practices are contingent upon the organisation's strategic options for environmental 
management. It is suggested that environmental accounting has to be designed to 
supp01i and facilitate the implementation of the organisation's environmental strategy. 
The more proactive the environmental strategic option is, the more developments in 
environmental accounting will be made and the broader scope of environmental 
accounting infonnation will be identified and used. This seems to echo the 
organisational management studies previously discussed (in Section 4.2.3.2), which 
suggest that prospector-type organisations, with entrepreneurial and innovative 
strategies, are more likely to have less standardised management accounting systems 
with broader scopes. 
Parker's study also draws attention to the way environmental accounting designs react 
to the organisation's uncertain environments. It is argued that when organisational 
environments relating to ecological issues become more uncertain and dynamic, for 
example, the changing or uncertain demand for green products and markets, the 
organisation will be more likely to use environmental accounting designs as a coping 
reaction to secure new and existing markets for their products and services. This 
argument echoes the findings in previous studies (in Section 4.2.3.1 ), which indicate 
that managers that perceive greater environmental uncertainty are more likely to employ 
sophisticated and flexible accounting infonnation systems instead of conventional 
mechanistic accounting systems. 
Bouma and van der Veen (2002) used the contingency approach to examine the relation 
between an organisation's strategic priorities and the allocation of environmental costs. 
ln their case study, they proposed that the level at which environmental costs are 
identified and allocated depends on the strategic priorities of the organisation. The 
organisation is more likely to adopt advanced methods for environmental cost allocation 
when its strategic priority is to achieve low costs. This implies that environmental 
accounting may be driven by a conservative, cost leadership oriented business strategy. 
This implication contradicts the suggestions made by Parker ( 1997) and other 
environmental studies such as Aragon-Correa (1998), which indicate that proactive or 
innovative environmental strategies are more likely to promote environmental 
management and accounting actions. One reason for this inconsistency may be that 
Bouma and van der Veen 's paper examines only a business (organisational) strategy 
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rather than an environmental strategy. Also, the study of only one case in Bouma and 
van der Veen' s paper cannot provide persuasive evidence to support their propositions. 
Current environmental accounting studies that have applied contingency theory are 
anecdotal and the results from these studies are inconsistent. Despite the lack of 
research in this area, this study considers the contingency perspective useful for 
explaining environmental accounting practices. Moreover, the results of the case studies 
support the applicability of contingency theory in explaining environmental accounting 
practices in local government waste management. The next section further discusses the 
reasons for this argument. 
4.4 Contingency Influences on Environmental Accounting for Local Government 
Waste Management 
Parker (1997) and Bouma and van der Veen (2002) advocate the influences of 
environmental uncertainty and organisations' strategic options on environmental 
accounting developments. Although inconclusive, these environmental accounting 
studies provide some insight for this research. The following Sections 4.4.1 and 4.4.2 
analyse the effects of uncertainty of organisational environments and proactivity of 
environmental strategy on environmental accounting practices in local government 
waste management, respectively. In Section 4.4.3, the third contingency factor, task 
complexity, is discussed. Although task complexity has not been discussed in previous 
contingency-based environmental accounting studies, the significance of unit work and 
technology for management accounting design has been confirmed in many 
contingency-based management studies (discussed in Section 4.2.3.3). The reason why 
previous contingency-based environmental accounting studies have missed out task 
complexity may be that these environmental accounting studies focus more on general 
environmental problems rather than on any specific environmental issues or tasks. This 
thesis has a more specific task context-waste management. It is considered that the 
specific task characteristics in managing local waste should be taken into account as 
relevant and influential factors. This is strongly supported by the results of the case 
studies. The details are discussed as follows. 
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4.4.1 The Influence of Environmental Uncertainty 
According to the contingency-based studies discussed in Section 4.2.3 .1, uncertainty, 
instability, unpredictability and uncontrollability are all seen as describing similar 
characteristics of organisational environments. In this thesis, environmental uncertainty 
is used for the analysis of organisational environments because of the wide adoption of 
this tenninology in management accounting research (Chenhall 2003). 
Decision-makers often prefer certain and stable environments within which 
organisations can easily survive. However, when green agendas have gained momentum 
in recent years, organisational environments have become increasingly uncertain and 
dynamic. Compared with the simple and stable environments of waste management 
decades ago, when sustainable development and environmental preservation had yet 
come to much attention, current waste management environments are more dynamic 
and uncontrollable. This may be attributed to the rising price of land and the shortage of 
landfills, particularly in urban settlements (Macdonald et al. 1996; Environment 
Australia 2001 ). The following comments made by the interviewees in the case studies 
provide an indication of how changing land consumption and waste disposal costs have 
an impact on the need for environmental infonnation in individual local councils. 
The landfill costs are increasing. The gate fees change so quickly. It is very expensive to send 
waste from Sydney to Woodlawn ... However, when it comes to better environmental 
perfom1ance, we have to compromise on the costs and revenues. We are now in a process of 
tendering a new waste technology. In the future, the charge will be incremental, but we have to 
justify it, using as much infomrntion as we have or we can collect. (Interviewee No. 1) 
Those days of free tipping have all gone. The costs for waste disposal, landfilling, and 
providing waste services have changed dramatically. It is essential that the fees and charges are 
reviewed annually. Once you start to bring in environmental control, better management, better 
security, that's where the cost comes in. (Interviewee No. 12) 
The change of landfill costs may to some extent relate to the change of land availability. 
All landfills have finite lifetimes and limited capacity. In 1997, the NSW EPA estimated 
that the landfill capacity would not last beyond 2007 if the rates of waste disposal did 
not reduce (EPA NSW l 997a). The continuing generation of a large volume of waste 
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accelerates the consumption of existing land space, which raises the issue of iising 
disposal costs. In addition, the adverse environmental impacts of landfill disposal have 
made the approval and construction of new disposal sites in already developed regions 
more difficult than ever. Even if the waste can be delivered to remote disposal areas, 
various transportation costs, energy usage and labour costs will increase the 
uncertainties in these alternatives. The effect of these environmental uncertainties on the 
use of environmental infonnation can be implied from the following comments: 
What happens when our landfill sites are full? We will have to build new ones, and that costs 
millions of dollars - and we will still have the problem of finding a place to put our rubbish. 
There is less and less available land space to convert to landfill now. We are experiencing a lot 
of urban development, which means land that may have been suitable l 0 years ago is now being 
developed for residential areas. 85 per cent of the council area is state forest, so it's not land that 
is readily available for landfilling. If we located a new landfill outside our shire area, it will cost 
us a fortune, our community a fortune, because we've got a mountain in the way in tenns of 
transport. So we wouldn't want to do it. One of the direct benefits of identifying this information 
about waste generation, resource recovery and its environmental benefit, the environmental 
impact of landfills and the closure costs, is that we know how much pressure we've got on our 
landfills, and how much progress we've made to reduce the pressure on landfills and 
subsequently delay further expansion of landfills or commissioning new landfills. (Interviewee 
No. 5) 
LC-VIII is in an extremely high growth part of Sydney. The council has been faced with a 
growing population, rapidly diminishing landfill space, and nowhere to establish new landfills. I 
think landfill operators, if they are good business, should have built future costs of landfill into 
their gate fees. They should have dollar set aside for rehabilitation and ongoing monitoring 
programs. (Interviewee No.8) 
Nevertheless, waste management environments are varied across NSW. A few 
comments received in the interviews suggest that, if certain and stable situations m 
waste management are perceived, it is not necessary to have any change or 
improvement soon. For example, the manager of facilities in LC-III said that: 
To take account of these environmental costs? (laugh) It is difficult in country areas, but easier 
for cities. Some councils are poor but have large space for landfills. Waste disposal may not be 
a huge problem. This is not gonna change in a short time. Our situations are completely 
different from those in capital cities. (Interviewee No. 3) 
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Another uncertainty in waste management environments is the highly volatile recycling 
market. The failure of recyclable prices could make the expenditure for recycling 
services exceed the revenue from the sale of recyclable materials, especially when long-
term environmental benefits of recycling are not accounted for or monetised. In NSW, 
the used paper market crashed in the early 1990s and then again in 1997 (Flanagan 
1999). The uncertain and unpredictable recycling market has provided economic and 
environmental challenges to local government, but this uncertainty also gives an 
incentive for local government to improve management accounting systems. For 
example, the manager of waste services in LC-VIII said that: 
We are very limited in terms of who we go to, who disposes of our recyclables for us. There 
aren't many companies being involved in it at all, wanting your recyclables. There is only a 
limited market out there. It's a very volatile, fluctuating market. We have to have better control 
over this, I mean, information is absolutely important for this kind of control, (to) provide quality 
recyclables, greater separation and less contamination, especially for paper recyclables. 
(Interviewee No. 8) 
From the results of the case studies, it is expected that environmental uncertainty is a 
factor that encourages environmental accounting for waste management. When 
uncertainties are perceived, local government tends to use more information to assess 
and control the unce1iainties and, therefore, to reduce the negative impact of these 
uncertainties on its waste management perfonnance. However, if certain and stable 
environments are perceived, less environmental information is regarded necessary 
because waste perfornrnnce is easily managed without the support of this infonnation. 
Previous contingency-based management accounting studies have provided similar 
implications. Chenhall and Morris ( 1986) reveal that a broader scope of accounting 
information and timely infonnation management are perceived more useful and 
applicable when organisational environments are uncertain. Gordon and Narayanan 
(1984) find that when managers perceive higher uncertainty of organisational 
environments, they are more likely to acknowledge the importance of external, non-
financial and ex-ante type of accounting information rather than only focus on the 
information with a pure financial and ex-post nature. Lal and Hassel ( 1998) observe that 
environmental unce1iainty has a significant impact on top managers' perceptions on the 
usefulness of non-conventional accounting infonnation such as external, non-financial 
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and future oriented accounting infmmation. When environmental uncertainty is high 
and the top manager's tolerance of ambit,TUity is limited, less conventional accounting 
infornrntion and control approaches will be relied on and more qualitative infonnation 
will be considered useful. 
An implication from the contingency-based literature is that a broader scope of 
accounting infornrntion, including non-financial and environmental accounting 
infmmation, is perceived as more useful in the circumstances of uncertain 
organisational environments. The results of the case studies in this research support this 
point of view. Therefore, it is proposed that uncertain waste management environments 
have a positive effect on the level of environmental accounting for local government 
waste management. The first hypothesis can be presented as follows: 
Hl: The level of environmental accounting for local government waste 
management is positively related to the level of environmental uncertainty in waste 
management. 
As noted in Chapter 2, environmental accounting for waste management can be 
classified into three aspects or categories: accounting for waste flows and activities, 
accounting for hidden and future-oriented costs and impacts, and accounting for 
external costs and impacts. Therefore, Hl can be further divided into three sub-
hypotheses as follows: 
Hla: The level of accounting for waste flows and activities in local government is 
positively related to the level of environmental uncertainty in waste management. 
Hlb: The level of accounting for hidden and future-oriented costs and impacts 
in local government waste management is positively related to the level of 
environmental uncertainty in waste management. 
Hlc: The level of accounting for external costs and impacts in local government 
waste management is positively related to the level of environmental uncertainty 
in waste management. 
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4.4.2 The Influence of Proactivity of Environmental Strategy 
Organisational strategy has been identified as one of the contingency factors that 
influence an organisation's management settings. In the context of environmental 
management, the options of environmental strategy often determine an organisation's 
environmental management settings, including environmental accounting settings 
(Delmas and Toffel 2004). The environmental accounting literature reviewed in Section 
4.3 and the results of the case studies both suggest that environmental accounting is 
related to environmental strategic options. 
Shanna (2000) indicates that organisations may simply choose (i) conformance 
strategies that focus on complying with environmental regulations and adopting 
standard industry practices, or (ii) voluntary environmental strategies that seek to reduce 
total environmental impacts of operations beyond regulatory requirements. More 
comprehensive environmental strategic options can also be found in previous studies 
(Hunt and Auster 1990, Roome 1992, Newman and Breeden 1992; Azzone and Bertele 
1994; Rondinelli and Vastag 1996; Dodge 1997; Tilley 1999). For example, the early 
study of environmental strategy undertaken by Hunt and Auster (1990) illustrates five 
stages of environmental strategy. This includes "beginner", "fire fighter", "concerned 
citizen", "pra!:,'111atist" and "proactivist". The "beginner" organisation tends to cope with 
environmental concerns either by turning its back on the problem or by adding 
responsibility to existing positions. The "fire fighter" tends to address environmental 
issues as necessary but has inadequate funding for them. The "concerned citizen" 
realises that it has a responsibility to prevent environmental impacts. The "pragmatist" 
and "proactivist" organisations tend to find better ways to mm1m1se their negative 
environmental impacts and aggressively pursue solutions to their environmental 
problems, but only the "proactivist" regards environmental management as its top 
priority. 
The five levels of environmental strategy identified in Roome (1992) are well known 
and widely used. Roome categorises an organisation's environmental strategy as: (i) 
"non-compliance" with environmental regulations, a strategy with no environmental 
action taken; (ii) "compliance" with legal regulations, a strategy by which legislation 
itself tends to be driven reactively; (iii) the "compliance plus" strategy, with which 
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organisations are able to make critical judgments about their environmental priorities 
and act beyond regulatory compliance; (iv) "commercial and environmental excellence", 
a strategy that pursues both commercial and environmental returns for environmental 
projects. Within this strategy, environmental issues are regarded as an oppmiunity 
rather than a problem; and (v) "leading edge", a green strategy that revolves around 
state-of-the-art environmental management and sets the standard for other organisations. 
Based on Roome (1992), Dodge (1997) also identified five stages of environmental 
strategy: (i) the "resistance stage", that is absolutely unresponsive to environmental 
initiatives; (ii) the "observe and comply" stage, that is reluctantly reactive to 
environmental legislation; (iii) the "accommodate" stage, which involves moving 
beyond compliance to voluntary environmental behaviours; iv) the "seize and pre-empt" 
stage, that is active in environmental agenda setting; and (v) the "transcend" stage, 
which strives towards sustainable development in every aspect of organisational 
management. 
Despite the differences in some terms used in grouping types of environmental strategy, 
previous studies are similar in how they classify it. Classifications of an organisation's 
environmental strategy are all based on the degree of proactivity of the organisation's 
environmental stance, i.e., making distinctions along a continuum ranging from the 
most reactive postures to the most proactive ones (Aragon-Correa 1998). The 
implication made in these environmental studies is that organisations with beyond 
compliance and proactive environmental strategies are more likely than compliant 
organisations to develop flexible and innovative environmental management control and 
accounting infonnation systems in support of their strategic goals. 
Roome's study (1992) affinns the positive relation between the proactivity of 
environmental strategy and the enhancement of environmental management processes 
and information systems. He points out that the "non-compliance" and "compliance" 
strategies are unlikely to result in internal environmental management changes because 
they are "reactive". The "compliance-plus" strategy starts to drive the changes of 
environmental management styles and the "commercial and environmental excellence" 
strategy promotes even greater potential for environmental management and 
environmental accounting changes. At the top level, the "leading edge" strategy allows 
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organisations not only to have changes driven by "compliance-plus" and "commercial 
and environmental excellence" strategies, but also to be a leader in embracing an overall 
"environmental ethic" and making deeper structural and management changes. 
Likewise, Hunt and Auster (1990) argue that "proactivists" will use more diverse and 
multidisciplinary infonnation for their environmental management than those 
"beginners" and "fire fighters". Dechant and Altman ( 1994) indicate that 
"environmental leaders" have well-developed environmental infonnation management 
approaches and tend to set a course for higher environmental performance. Berry and 
Rondinelli ( 1998) argue that "compliance" or "reactive" strategy will direct an 
organisation to develop environmental solutions on an irregular basis in response to 
environmental legislative changes, but the "beyond compliance" strategy will lead an 
organisation to develop effective environmental management standards and measures. 
Fava et al. ( 1998) imply that "beyond compliance" environmental strategies are more 
likely to drive an organisation to spend time and resources collecting infonnation for its 
environmental activities and act towards environmental competitive advantages. 
Russel et al. (1994) developed a comprehensive environmental matrix illustrating the 
matches between environmental strategic goals and cost accounting systems. They 
indicate that when an organisation's environmental objectives are "beyond compliance" 
and "sustainable development", it is more likely to apply full environmental cost 
accounting systems, such as the total cost assessment system or the life-cycle 
assessment system. As Parker (2000) suggest, green (environmental) strategies promote 
clear templates for costing system design, and "the more proactive an organisation is in 
its strategic option positioning, the more sophisticated and integrated the environmental 
costing system needs to be" (p. 48). 
Since the establishment of the Australian NSESD, local government seems to be more 
ready to play a role of "beyond regulatory compliance" to manage waste in line with the 
principles ofNSESD (Institute for Sustainable Futures 2005). Osborn's (200la; 200lb; 
200 l d) case studies of environmental accounting in a number of councils in NSW 
suggest that the attempt to commit to good governance and demonstrate leadership and 
innovation in designing a sustainable community has provided local councils an 
incentive to develop environmental accounting approaches and use them to identify 
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possible environmental benefits and solutions. This view seems to be consistent with a 
number of organisational explanations put forward in the case studies in this research 
(summarised in Table 3.13). For example, a number of interviewees demonstrated that 
their councils were aiming to establish or maintain their leading roles in sustainable 
waste management or recycling services in the reg10ns or across the State. Such 
strategic orientation was regarded as one of the fundamental motivations for 
environmental accounting in these councils. A few examples are: 
Some infornrntion here is required by legislation. But some is to serve our own purpose. 
Complying with management and reporting legislation is the baseline for each council. The 
council is absolutely obliged to follow the legislation. But what we want to do is not just for 
regulatory compliance. We think we should do more. Since the 1990s, we have led in many ways 
in waste management. In the regional area, we are a leader, a role model of the recycling service 
provider. We initiate many waste minimisation programs. We have conducted several cost and 
benefit assessments for our programs, which I think, include most information listed here, and 
these have actually been followed by our neighbours and other councils. (Interviewee No. 1) 
LC-II is very progressive in its approach to waste management. Our residents have kerbside 
collections of recyclables, garden organics and waste, which are among the best in the world. If 
LC-II is to maintain its national leadership position, more efforts are needed. We are developing 
a waste inventory and identifying the full costs of each type of waste. This information enables 
priorities to be set and assessments to be made of the full costs and impacts of each waste type 
depending upon space consumed, treatment required, and the environmental consequences of the 
material being disposed of at landfill. This also allows for the measurement of performance 
towards our waste reduction target. (Interviewee No.2) 
LC-VIII has long taken a progressive approach in the area of waste management. We believe our 
council is a leader in waste management, a forward-thinking organisation committed to 
innovation and enhancing community life. We use the benchmark of what our past performance 
is to compare best practice and to demonstrate achievements. A reliable information base that 
identifies all waste being generated, recycled and sent to landfills, forms the basis upon which 
the benchmark can be established and the progress can be monitored. This will make sure the 
future of LC-VIII is sustainable. (Interviewee No. 8) 
Although not specifically demonstrating a leadership strategy, LC-V set its own waste 
reduction target and left the State's waste target far behind. Based on its "beyond 
compliance" and sustainability-driven target, LC-V became active in accounting for its 
waste management. 
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The council is well aware of all these environmental and financial impacts and benefits of waste 
management. We are moving towards a balanced and sustainable council. We are committed to 
reducing the waste going to landfill by 90 per cent during the period July 200 l to July 2011 and 
subsequently achieving zero waste to landfill by the year 2015. We also have some waste charges 
that are beyond the current State's one. We are aiming beyond State policies in terms of waste 
reduction. Documentation of solid waste disposal and its impacts, recycling materials quantities 
and types, has to be maintained in order to support and verify progress towards waste reduction 
targets. So we look at all these issues in terms of how we deal with, and account for, our waste. 
(Interviewee No. 5) 
A similar strategy was mentioned by LC-XII, which emphasised the importance of 
achieving both environmental and financial excellence for its waste management. One 
of LC-XII's action plans for achieving its strategic goal required cost and benefit 
information about waste reduction and landfill management to be available and updated 
for every 12-month period. The interviewee at LC-XII justified that this information 
helps them develop effective waste solutions and ensure their operations are 
environmentally and financially sustainable. 
However, some results from the interviews implied that a reactive or compliance 
strategy may have impeded the development of environmental accounting in local 
government. For example, LC-IV and LC-VI both placed an emphasis on regulatory 
compliance and many environmental information items were considered unnecessary. 
We do look after some aspects of these, but we are more a regulatory part of the council rather 
than a resource management part of the council. We cannot go too far. (Interviewee No. 4) 
I think the short answer to that is, we just look at the way that the legislation has been going. In 
terms of the areas like environmental cost or environmental impact assessment, we don't really 
need. That's beyond our control. (Interviewee No. 6) 
From the case studies and the implications from prev10us studies of environmental 
strategy and environmental accounting, it can be seen that the proactivity level of 
environmental strategy has a direct effect on environmental accounting in local 
government waste management. More proactive councils seem to be more prepared to 
enhance their leadership m waste management, whereby more environmental 
information is seen useful and has been captured in these councils. Therefore, it is 
proposed that: 
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H2: The level of environmental accounting for local government waste 
management is positively related to the proactivity of environmental strategy for 
waste management. 
H2a: The level of accounting for waste flows and activities in local government is 
positively related to the proactivity of environmental strategy for waste 
management. 
H2b: The level of accounting for hidden and future-oriented costs and impacts 
in local government waste management is positively related to the proactivity of 
environmental strategy for waste management. 
H2c: The level of accounting for external costs and impacts in local government 
waste management is positively related to the proactivity of environmental 
strategy for waste management. 
4.4.3 The Influence of Task Complexity in Waste Management 
The summary of the case studies in Chapter 3 shows that environmental accounting 
infonnation is often regarded as being important in supporting and justifying various 
working tasks and operations in waste management. Since the shift from landfill 
disposal to waste reduction in the mid-1990s, waste operations and services undertaken 
by local government have become more sophisticated and complex. The interviewees in 
the case studies suggested that complex waste operations and services, such as 
providing more kerbside services, targeting more recyclables, using more facilities to 
promote composting, managing more landfills approaching closure, and so on, have 
made environmental accounting information more necessary for decision-making. 
The kerbside collection method has gained popularity in NSW since the 1990s (Institute 
for Sustainable Futures 2005). Although the process and management of kerbside 
recycling collection are more complicated than drop-off collection, kerbside collection 
often results in a higher community participation rate and a higher recycling rate than 
drop-off collection (Everett and Peirce 1993; Smith et al. 1999; Powell 2000; Domina 
and Koch 2002). In the case studies, except for one council that did not provide a 
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recycling service, nine local councils used the kerbside collection method, and only two 
used the drop-off collection method. Table 3 .12 in Chapter 3 shows that "to supp01i 
kerbside collection service" is the highest recurrent reason for environmental 
accounting. Seven councils indicated that they needed more information on recycling 
and disposal costs to justify and support their kerbside collection designs. Most of these 
councils demonstrated that kerbside services involve higher equipment and operating 
costs but help them save much more in disposal costs. 
Kerbside collection services also involve a series of recycling and garbage collection 
designs and arrangements. For instance, some councils collect recyclables more 
frequently than others, some collect more types of recyclables than others, some use 
smaller recycling bins than others, some manage material sorting at kerbside but some 
sort recyclables at transfer stations, and some arrange recycling collection on the same 
day as garbage collection but some collect recyclables and garbage on different days. 
These different kerbside collection services provide different incentives for councils to 
seek supportive information. If the council attempts to provide residents with the 
highest recycling convenience, increase the volume of recyclables and reduce the 
volume of garbage waste, it has to opt for more complex services and operations such as 
frequent collection services, kerbside recyclable sorting, etc .. These complex operations 
encourage local councils to seek more relevant infonnation to monitor their services and 
operations and to ensure the efficiency and effectiveness of the complex services 
provided. 
For example, at the time of the interviews, LC-I had shifted back and forth on the 
collection day arrangement in recent years. LC-I first made recycling collection on the 
same day as garbage collection five years previously. After three years of operation, 
LC-I had arranged different days for recycling and garbage collection by different 
contractors in some of its local suburbs. Although there was not sufficient infonnation 
to support this rearrangement at that time, LC-I assumed that the cost of the same day 
collection for each local suburb outweighed its benefits. However, one year later, LC-I 
found this was an unsuccessful change. The interviewee in LC-I explained that: 
The community obviously prefer the collection of recyclables and garbage on the same day 
because this is more convenient and effective for them to remember recycling on the day they 
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have already put out their garbage waste. We changed back to the same day collection nine 
months ago. It is still a big challenge, you know, for every community. Now, we know we 
need a good control system to oversee the service. We look at garbage collection information, 
recyclable collection and sorting information, administrative cost, landfill disposal cost, 
environmental benefit of the recycling service ... At least we have to make sure we are not 
losing money, and the service we provide will achieve the environmental performance as we 
have expected. In addition to this general quantity and cost information you list here, we have 
also examined cost per tonne and cost per household for recyclables. We find that we collect 
more recyclables but with less unit costs now. (Interviewee No. 1) 
LC-VII provided another example. LC-VII is one of the local councils that spared no 
effort in collecting as many recyclable materials as possible. The usual recyclables from 
kerbside collection are paper, magazines and some packaging containers such as 
cardboard, glass bottles, plastic bottles 17 and aluminium cans. Since the late 1990s, most 
councils have recycled materials such as PVC 18 and low-density polyethylene 19 
containers, and set up new facilities to designate the collection of special materials such 
as car batteries, tyres and scrap metal. These services are challenges to councils, but 
they also provide incentives for councils such as LC-VII to examine the economic, as 
well as environmental, impacts of these services. The interviewee at LC-VII commented 
that: 
We review our recycling operations every year. Our current focus is plastic packaging. More 
than 50 per cent of all goods are packaged in plastics, but we only recycle less than 20 per cent 
of them. We increased recycling collections of plastic packaging waste last year as we changed 
some recycling collection facilities and expanded our plastic container collections to include 
plastics no. 4, 5 and 620 . Two packaging container recycling audits have been conducted since 
then. We want to compare the costs and benefits after these collection changes. This is why we 
know how much the community recycles, how much materials are recovered in transfer stations, 
how much these cost us, how much benefit we really get from packaging waste collections and 
diverting this waste from landfill, in dollar tem1s. (Interviewee No. 7) 
17 PET and HOPE bottles arc the types ofplastie bottles usually recycled. PET stands for Polyethylene Tercphthalatc. 
PET bottles arc mainly soft drink bottles, peanut butter jars, etc .. HOPE stands for lligh Density Polyethylene. HOPE 
bottles are mainly milk bottles, detergent bottles, ete .. 
18 PVC stands for Polyvinyl Chloride that is often found in shampoo bottles, cooking oil bottles, etc .. 
19 Low-density Polyethylene (LOPE) is often found in bread bags, shrink wrap, etc .. 
20 Plastic no. 4 is LOPE (Low-density Polyethylene) which is often found in bread bags, shrink wrap, etc .. Plastic no. 
5 is PP (Polypropylene), which is used in yogurt containers, bottle caps, etc .. Plastic no. 6 is PS (Polystyrene) that is 
found in packaging materials, meat trays, etc .. 
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From the summarised comment made by LC-VI, it can be clearly seen that supporting 
various waste services and operations is one of the major reasons for identifying 
environmental accounting infornrntion. 
We have to provide kerbside collection services, we have to increase collection frequency, offer 
residents smaller garbage bins and bigger recycling bins, we have to separate paper and 
cardboard from other materials, such as plastic, glass bottles, we have to manage recycling 
facilities, sorting and recovering materials collected, we have to run education programs ... all 
sorts of things, to ensure the quality of our waste management services. We need infonnation to 
support these operations. definitely, as you've mentioned here---quantity of waste and different 
recyclables, waste collection cost, education cost and disposal cost. (Interviewee No. 6) 
Apart from collection services and operations, landfill operation and management is 
another challenge to local government. Through the investigation of environmental 
accounting changes in UK local government, Ball (2003a) finds that if the local council 
has to undertake complicated procedures and operations for landfill management (for 
example, to tackle with landfill sites being closed down or to be closed down in the near 
future), the environmental manager of the council is more willing to search actively for 
new and beyond readily available solutions within which environmental accounting has 
a role to play. This is also suggested by the interviewees in the case studies: 
The only licensed landfill that we take our waste to has a remaining life span of 8 to 10 years. At 
the moment, we are in the process of encouraging efficient management practices and exploring 
alternative waste technologies to cope with this tough situation. Comprehensive management 
plans and performance-based criteria are critical in order to identify least-cost options. We need 
to have a full assessment of all cost and impact criteria to ensure that existing waste management 
infrastructure is wisely used. (Interviewee No. 2) 
The local landfill Lynwood Road Tip has reached its capacity after serving 20 years. Even 
though it is a non-putrescible landfill, it still gets some amount of leachate. A leachate collection 
system is currently under construction at the facility and we are examining the effectiveness and 
cost of this collection system, such as total closure cost, post-closure cost, some other ongoing 
costs, including ongoing environmental costs. Basically, a certain proportion of all the money 
that's levied for rates has to be put aside each year for monitoring, risk assessment, and post-
closure care. (Interviewee No. 8) 
The Murrumbateman landfill has been in operation since 1986 and has an anticipated life of five 
to six years at the current rate of usage. This site has undergone a major upgrade since February 
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2004 to maximise its life. This includes the rehabilitation of old landfill cells, installation of a 
leachate collection system, lining of the current leachate dam and excavation of a new landfill 
cell. The costs are gonna be huge. The examination of these costs and impacts is under way. This 
is the first time we estimate the greenhouse effects for the new landfill cell. We have also 
estimated the expected costs of closing the landfill. But we do not want to close it. Reducing 
waste going there is significant for us. That is why we examined all these waste collection and 
recycling costs, the first part here, to maximise waste reduction and recycling opportunities. 
(Interviewee No. 12) 
However, if the local council has been experiencing simple or less complicated landfill 
operations (for example, if the landfill owned or operated by the council does not have 
to comply with the license requirements21 , if the local council does not own or operate 
landfill, or if the current landfill owned has a long life expectancy), many environmental 
infornrntion items (both internal cost items and external cost items) were considered 
unnecessary by the interviewees. This can be seen from the following examples. 
In NSW, the number of landfills has steadily declined over the years in large urban developed 
cities. But we are a small urban town where people are poor but we have a substantial landfill 
surplus. We have two landfills. Both have got 20 years to go. You ask me about future costs, 
replacement costs ... People will ask the council why they should pay for these future costs which 
are expected to occur after 2020 when some may not live here then. (Interviewee No.3) 
We don't have a local landfill. That makes things a lot easier. Our last landfill closed in April 
1988. Since then, we have been using the landfill in (the name of another local council). We are 
just another commercial customer to them. We can only deal with the actual costs that we have 
(or we have paid). It is impossible to charge more to better reflect the environmental impacts, I 
mean, you cannot go that far. (Interviewee No. 4) 
We don't charge a tipping fee. All landfill disposals are free to our community. The operations 
here are very simple, totally different from big cities like Sydney. We don't have any monitoring 
facilities at our landfill site. So we really don't know the measurement of volume, how much 
goes in, etc .. Only once a year we try to identify waste volume. But we definitely lack 
information. (Interviewee No. 9) 
The above analysis suggests that the complexity of waste management operations 
directly influences the levels of environmental accounting for waste management. In 
most case studies, the more complex the waste services and operations were, the more 
21 Landfills outside the Extended Regulated Area in NSW are not required to be licensed if they accept less than 
5,000 tonnes of waste per year (Aquatech Environment, Economics and lnfonnation l 999b). 
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likely they were to drive councils to use environmental accounting information to 
monitor and control the waste management processes. This is consistent with the results 
of most task contingency-based studies. 
Previous task contingency-based studies suggest that task complexity or difficulty has a 
significant effect on an organisation's management control and accounting system 
design. Datt and Macintosh ( 1978) find that high variety and complexity of task are 
generally associated with more management infonnation, more precise information and 
more careful and deliberate use of information. In their later work, Datt and Macintosh 
(1981) confinn that the amount of infonnation processed has a positive relationship 
with task variety and low task analysability (i.e., high task complexity) is related to low 
reliance on standard operating procedures and programs. This implies that if the task is 
more varied and less analysable, a wider scope of infonnation will be collected and 
more non-conventional management accounting and control procedures will be used. 
Hirst ( 1981) finds that where task difficulty and variety are high, standard and 
conventional accounting performance measures are inevitably incomplete and 
recognition of their "imperfections" is more likely to take place. Based on prior research, 
Chenhall (2003) concludes that when the level of task complexity is high, the 
organisation's management control is more informal, involving less reliance on standard 
operating procedures and programs, less use of conventional accounting infonnation for 
evaluation, and higher utilisation of broader management accounting information. 
Based on the case study analysis and the suggestions from previous task contingency 
studies, the following hypotheses are generated: 
H3: The level of environmental accounting for local government waste 
management is positively related to the level of task complexity in waste 
management. 
H3a: The level of accounting for waste flows and activities in local government is 
positively related to the level of task complexity in waste management. 
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H3b: The level of accounting for hidden and future-oriented costs and impacts 
in local government waste management is positively related to the level of task 
complexity in waste management. 
H3c: The level of accounting for external costs and impacts in local government 
waste management is positively related to the level of task complexity in waste 
management. 
4.5 SUMMARY 
This chapter analyses and applies contingency theory to explain environmental 
accounting practices in local government waste management. Based on previous 
environmental accounting studies that use contingency theory explanations and the 
findings of the case studies in this research, three positive relationships are proposed. lt 
is hypothesised that the level of environmental accounting for waste management is 
positively related to environmental uncertainty, proactivity of environmental strategy 
and task complexity in local government waste management. In summary, Table 4.1 
presents the three sets of contingency hypotheses. 
Table 4.1 Contingency Hypotheses for Environmental Accounting in Local 
Government Waste Management 
Environmental Proactivity of Task Complexity 
Uncertainty Environmental Strategy 
Environmental Accounting Hl H2 H3 
Accounting for Direct Waste 
Hla H2a H3a Flows and Activities 
Accounting for Hidden and Future 
Hlb H2b H3b 
oriented Costs and Impacts 
Accounting for External Costs and 
Hlc H2c H3c Impacts 
The next chapter (Chapter 5) discusses the institutional theory perspective on 
environmental accounting for local government waste management. 
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Chapter 5 
Hypotheses Development: Institutional Theory Perspective 
5.1 Introduction 
This chapter discusses the concepts and applications of institutional theory. This 
discussion details how institutional theory provides explanations for environmental 
accounting practices in local government waste management. The chapter proceeds as 
follows. First, a review of the literature on the concepts and notions of institutional 
theory is presented. Second, studies that imply the relations between institutional 
elements and environmental accounting practices are analysed. Third, the influence of 
institutional pressures on enviromnental accounting practices in local government waste 
management is discussed linking with the findings of the case studies. Based on this 
discussion, four hypotheses are generated. These hypotheses, together with the three 
contingency hypotheses, are to be examined in the next empirical investigation. 
5.2 Basic Notions of Institutional Theory 
Organisations are social actors and operate in the field coterminous with the boundaries 
of industries, professions and national societies (DiMaggio and Powell 1983). As Meyer 
and Rowan (1977, p. 343) note, 
many of the positions, policies, programs, and procedures of modem organisations arc 
enforced by public opinion, by the views of important constituents, by knowledge 
legitimated through the educational system, by social prestige, by the laws, and by the 
definitions of negligence and prudence used by the courts. 
Therefore, any organisational activity can be seen as a social activity. Organisations are 
infused with social nonns and values beyond the technical requirements of the task at 
hand (Selznick 1957, p. 16-17), and their activities cannot always be explained by the 
demands of operational tasks or economic interests (Scott and Meyer 1983 ). Meyer and 
Rowan ( 1977) argue that organisations are "institutional" in nature. Any organisations' 
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positions, policies, programs and procedures are manifestations of powerful social 
institutional rules. 
The following sections explore institutional theory through a discussion of the concepts 
of institution, institutionalisation, and three pillars/models of institutions. 
5.2.1 Institution, Institutionalisation and De-institutionalisation 
"Institutions", as initially stated by the "institutionalist" Walton Hamilton (1932, p. 84), 
connote "a way of thought or action of some prevalence and permanence, which is 
embedded in the habits of a group or the customs of a people". This earliest definition 
regards "institutions" as imposing form and social coherence upon human activity 
(Scapens 1994 ). Scott (2001, p. 148) provides a recent definition that clearly 
demonstrates the construct and characteristics of institutions: 
Institutions are social structures that have attained a high degree of resilience ... Social 
structures include norms, values, expectations, procedures, standards and routines. 
According to Scott (2001 ), social structures have the power to influence the behaviour 
and decisions of social actors, and if violated, legal or moral punishment can be enacted. 
Scott (2001) further argues that social norms and procedures themselves do not make 
institutions. It is in human activities that such nonns and procedures are produced and 
reproduced. The process of producing and reproducing common understandings about 
what is appropriate and meaningful behaviour connotes the process of 
institutionalisation (Zucker 1991 ). Through institutionalisation, activities that comply 
with social rules and norms become socially accepted as "right" or "proper", or viewed 
as the only conceivable reality (Oliver 1996, p. 166). 
Social structures are formalised and institutionalised in everyday activities of an 
organisation (DiMaggio and Powell 1983 ). Social rules and procedures affect an 
organisation over time through influencing people who have been in the organisation, 
the groups it embodies, the vested interests it has created, and the way it has adapted to 
its environments (Selznick 1957). In the process of institutionalisation, organisations are 
bounded and assessed by powerful institutional criteria, and thus they arc prone to 
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continue constructing stories about what the organisation should positively pursue and 
what it should not (Meyer and Rowan 1977). By complying with institutional rules, 
organisations will achieve legitimacy and will be viewed as being more meaningful, 
more predictable, and more trustworthy (Suchman 1995, p. 575). They will not only 
survive, but also obtain benefits such as increased prestige, social supp01i, internal and 
external commitment, access to resources, acceptance in professions and invulnerability 
to questioning (Meyer and Rowan 1977; DiMaggio and Powell 1983; 1991; Scott 1995). 
Gradually, institutional rules and values become taken-for-granted and confonnity with 
these rules and values in organisations' everyday life becomes subconscious. 
Conforn1ity to institutional rules, however, may not contribute to the operational 
efficiency of the organisation. 
Socially accepted norms and rules can develop and change over time. Certain nonns and 
practices may be formed and institutionalised, while others may become outdated, 
inapplicable or out of line with changing regulatory standards or social expectations. 
Norms and practices can thus become de-institutionalised (Scott 2001; Oliver 1992). 
De-institutionalisation is the eros10n or discontinuity of an institutionalised 
organisational activity or practice, which emphasises the overturning of old rules and 
routines and development into new ones (Oliver 1992, p.563). After de-
institutionalisation, it is likely that a new institution will emerge accompanied by a 
"nornrnl" process of institutionalisation with new socially accepted beliefs, norms and 
values spreading through an organisational field (Scott 1995). The alternating role of 
institutionalisation and de-institutionalisation reflects the ongoing process of 
institutional change that affects every organisation's fonnation, structure and activities. 
5.2.2 Three Institutional Pillars 
Information about legitimate and socially accepted organisational behaviour can be 
transmitted through different means/mechanisms, such as through imitation or coercion 
(Meyer and Rowan 1977; Scott 1987a). Scott (1995) distinguished three analytical 
pillars or models of institutions: the regulatory, the cognitive and the nonnative pillars. 
These three institutional pillars differ in their assumptions about what institutions are 
and which mechanisms shape organisational behaviour. Figure 5.1 illustrates the 
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relationship between the three institutional pillars and a focal organisation, followed by 
a discussion on each pillar. 
Legitimacy 
Focal 
Organisation 
Institutionalise 
Institutions 
Regulatory 
Cognitive 
Normative 
Figure 5.1 Institutional Influences on a Focal Organisation 
5.2.2.1 Regulatory Pillar 
The regulatory process concerns the capacity of regulators to establish rules, inspect 
others' confonnity to them, and, as necessary, manipulate sanctions (rewards or 
punishments) in an attempt to influence individual organisations (Scott 2001). The 
regulatory pillar provides organisations with a force for compliance as well as rules, 
schemes and inferential sets, which organisations have to use when selecting and 
interpreting information for their further development (DiMaggio and Powell 1983). 
The mechanism for conforming to regulation is coercive, and laws, rules and sanctions 
can be seen as indicators of this pillar. 
To an organisation, the underlying logic of regulatory compliance is instrumentality 
(Scott 1995). Instrumentality motivates the organisation to respond to its most 
immediate audiences, for example, fornrnl and inforn1al pressures exerted by powerful 
authorities on which the organisation relies (DiMaggio and Powell 1983, p. 150). These 
institutional pressures from powerful governments are viewed by the organisation as 
immediate force, persuasion, or invitations to join in collusion. Confomrnnce to rules, 
standards and government mandates can help the organisation survive and grow, while 
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failure to comply can result in loss of earnings, a damaged reputation, or even loss of 
the license to operate (Oliver 1991 ). 
5.2.2.2 Cognitive Pillar 
The cognitive pillar places emphasis on "a collection of internalised symbolic 
representations of the world as mediating between the external world of stimuli and the 
response of the individual organism" (Scott 1995, p. 40). When a certain social 
behaviour or relationship is collectively accepted and internalised in an organisational 
field, member organisations tend to behave in such acceptable ways in order not to 
stand out or be noticed by other members as being different. Cognitive behaviour is 
based more on orthodoxy, i.e., "the way we do things around here", rather than on 
instrumentality (as in the regulatory pillar) (Scott 1995, p. 45). 
The mechanism that captures the cognitive dimension is imitation-mimetic processes 
that underscore the effects generated by the networks of social behaviour and 
relationship (Meyer and Rowan 1977, p. 341 ). Such networks constitute a recognised 
field where organisations involved partake of "a common meaning system" and interact 
and discuss "more frequently and fatefully with one another than with actors outside the 
field" (Scott 1995, p. 56). As a result of discussion and discourse, the patterns of 
interaction between organisations become defined by shared systems of meaning and 
these meaning systems establish the boundaries of each "set" or "community" of 
organisations, defining its membership and the appropriate ways of behaving (Scott 
1994). When facing uncertainty about its own technologies or goals, the organisation 
prefers to select structures or practices used by organisations that are perceived to be 
successful or legitimate, and model itself after these peers (DiMaggio and Powell 1983 ). 
Once sufficient actors in the organisational field do things in a certain way, that 
particular course of action becomes taken-for-granted and institutionalised, and 
thereafter other actors will follow that course of action without questioning. 
5.2.2.3 Normative Pillar 
While the regulatory pillar and the cognitive pillar are easily understood and 
interpretable, nonnative obligations and influences are tacit and less identifiable. The 
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nonnative pillar refers to shared social values and norms22 , in particular, those shared 
nonns and values that are unspoken, but have been "morally governed" and 
"internalised" by social actors (Scott 1995, p. 40). Through the nonnative process, 
socially accepted or expected organisational structure and behaviour come to take on 
rule-like status in thought and action (Covaleski and Dirsmith 1988). 
The logic on which the normative pillar is grounded is appropriateness-the matching 
of a situation to the demands of a position, that is, given the position or situation of the 
focal individuals or organisations, what they would be expected to do (Scott 1995). 
Organisations do not conforn1 to nonnative rules and values because these rules and 
values serve their individual economic interests or operational efficiency. Instead, they 
conform because they feel obliged to do so. This is why, intentionally or unintentionally, 
public opinions or community expectations are often embedded in organisations' 
activities and policies. 
In Table 5.1, the mechanisms, the logic, indicators, basis of legitimacy and the line of 
reasons of the three institutional pillars are summarised. 
Table 5.1 Characteristics of the Three Institutional Pillars 
(Source: Scott 1995, p. 35) 
Regulatory Cognitive Normative 
Basis of compliance Expedience Taken for granted Social obligation 
Mechanisms Coercive Mimetic Normative 
Logic Instrumentality Orthodoxy Appropriateness 
Indicators Rules, laws, Prevalence, Certification, 
sanctions isomorphism accreditation 
Basis of Legitimacy Legally sanctioned Culturally Morally governed 
supported, 
Line of Reasons "What are my "The way we do "Given my role in 
interests in this things around here" this situation, what 
situation?" is expected of me?" 
22 According to Scott (1995, p. 37-38), values arc conceptions of the prefeJTcd or the desirable together with the 
construction of standards to which existing structures or behaviour can be compared and assessed; norms specify how 
things should be done and define legitimate means to pursue valued ends. 
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While some research suggests that the three institutional pillars can coincide in 
explaining organisational behaviour (e.g., Hoffman 2001 ), Scott (1995) notes that care 
should be taken in combining the three pillars in explaining social behaviour as these 
three institutional settings rest on different assumptions regarding the nature of reality 
and how to account for behaviour. This study assumes that the three institutional pillars 
can be distinguished based on their different characteristics, as suggested in Table 5 .1, 
and need to be analysed and examined one at a time. 
5.3 Institutional Explanations for Environmental Management 
Although most studies of institutional influences on environmental management and 
sustainable development at the conceptual level and limited solely to theory building, it 
has been suggested that institutional theory provides insight into how and why 
organisations accept and meet current environmental agendas (Boons and Strannegard 
2000). 
Regulatory pressures are regarded as the most powerful and widespread stimulus for 
improvements in environmental management (e.g., Newman and Breeden 1992; 
William et al. 1993; Baylis et al. 1998). Jennings and Zandbergen (1995) argue that 
coercive forces, primarily in the form of re,gulations and regulatory enforcement, arc the 
main impetus for the diffusion of sustainable organisations. Although the widespread 
acceptance of sustainable values or practices and the rate at which sustainable 
development practices spread across organisations depend on the real understanding of 
the meaning or value of sustainability, organisations are more likely to follow 
regulatory rules before the content and meaning of sustainable practices are understood 
and adopted. Milstein et al. (2002) find that when regulatory pressures are strong or 
increase, organisations are more likely to adopt environmental management practices 
and the variation of environmental management strategies is low. In contrast, when 
regulatory pressures are weak, fewer environmental management practices are 
undertaken and the variation of environmental management strategies is high. 
ln addition to formal rules such as environmental legislation, regulations, performance 
standards and various formal administrative guidelines, infonnal rules in relation to 
social nonns of conceptualising environmental policy and management provide another 
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strong incentive for the greening of organisations (Young 1982). Boons et al. (2000) 
established a conceptual framework illustrating how sustainable nonns and values 
infiltrate into a given organisation, the "carrier" of the institutionalised social norms. 
They argue that ecological pressures from society and the socially constructed "image" 
of the natural environment in which a nomrntive institution is created, will lead to 
environmental management changes involving (i) new conceptual models used by the 
organisation, (ii) new ways of acting, (iii) alternative processes of strategic decision-
making, and (iv) new values on which organisational members base their actions. 
The focus of Hoffman's (2001) study is the cognitive pillar. He links organisational and 
field-level analyses to explain the process of diffusion of corporate environmental 
practices. The conceptual model built in Hoffman's study underscores that the 
institutionalised organisational field will first fonn around a central issue (i.e., the 
protection of the natural environment), then competing interests negotiate over the 
interpretation of this new issue, and finally the diffusion of commonly accepted 
corporate environmental practices occurs across the institutionalised organisational field. 
Some recent studies use more than one institutional pillar to explain environmental 
management practices. For example, Delmas and Toffel (2004) argue that the adoption 
of environmental management practices varies due to the different levels of regulatory 
and nomrntive pressures imposed on organisations. These institutional pressures are 
likely from regulators, customers, community and environmental interest groups and 
industry associations. Through a longitudinal study, Bansal (2005) finds that 
institutional pressures such as regulatory sanctions, public and media opinions, and 
collective eff01is promoted by industry associations determine the advancement of 
corporate sustainable development practices. 
5.4 Institutional Explanations for Environmental Accounting 
There is a strong, but unconfirmed, presumption that environmental accounting is a 
necessary foundation and support for quality environmental management as it provides 
the basis for adaptive behaviour in the face of changing circumstances (see the 
analogous situation with financial accounting in Chambers ( 1986, p. 66)). The close 
relations between environmental accounting and environmental management lend 
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support to the argument that institutions have the potential to impose pressures on 
environmental accounting developments. However, current studies of institutional 
influences on environmental accounting are anecdotal. 
In an exploratory study of the role of environmental accounting and environmental 
accountants in organisational change, Gray et al. (1995) suggest that environmental 
accounting challenges to an organisation are produced by a set of "disturbances". These 
"disturbances" imply influences from regulatory and nonnative pillars, such as changes 
in environmental awareness and attitudes of organisational participants, the regulatory 
institutional framework presenting changes in law, price and taxation, external social 
pressures due to the actions of environmental groups, and changing public opinion and 
moral/ethical positions. 
Ball (2005) observes that the nonnative institution, m particular, the environmental 
movement in society, plays a significant role in promoting environmental accounting 
developments in local government. One of her observations is that when society has 
been galvanised by a wider sense of environmental protection, as in the Canadian case, 
the environmental agenda and accounting developments are pressed into use to meet 
with such change in society. In the UK case, although a tax on landfilling is introduced, 
placing immediate financial pressures on local government, environmental problems are 
defined at a micro-local level, there being little evidence of a wider environmental 
movement in society with which the local council has to engage. In these circumstances, 
environmental accounting is ignored or marginalised. Hence, the variation in the degree 
of connectedness between organisations and their institutional environments leads to 
differences in environmental accounting practices. If the community is more 
enlightened and involved in environmental development, it is more likely to promote 
environmental accounting changes in individual organisations. 
Ball (2005) further argues that environmental accounting, as a partial agent 111 
organisational change, may be mobilised to contribute to the process of 
deinstitutionalisation of conventional accounting. The instrumental value of 
conventional accounting is questioned in the face of environmental crisis (Maunders 
and Burritt 1991; Schaltegger and Burritt 2000) and, from a nonnative perspective, 
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environmental accounting should be developed to open the eyes of inside (management) 
and outside parties (Ball 2005, p. 369). 
Bouma and van der V cen (2002) suggest that the cognitive institution provides an 
explanation for the current development of corporate environmental accounting. They 
argue that the acknowledgement and allocation of environmental costs as a parameter 
for organisational decision-making are influenced by the "organisational field that 
creates a concept for capturing environmental costs in the mindset of management" (p. 
286 ). In this regard, the collection and allocation of environmental accounting 
information arc driven by the cognitive pillar through a mimetic process. This mimetic 
process will make the concepts and approaches of environmental accounting the central 
issues in an organisational field, and finally these concepts and approaches will be 
institutionalised in such field. 
Previous studies have implied the potential usefulness of the three institutional pillars in 
explaining why and how organisations take environmental management and accounting 
actions. The results of the case studies in this research suggest that institutional theory 
explains why local government adopted environmental accounting in a specific context, 
i.e., waste management. 
5.5 Institutional Influences on Environmental Accounting for Local Government 
Waste Management 
The case studies in this research support the institutional theory explanations. The 
findings indicate that the three institutional pillars have played significant but different 
roles in explaining environmental accounting practices in local government waste 
management. The details are discussed as follows. 
5.5.1 Regulatory Pressures 
Public sector organisations, such as local government, differ significantly from private 
companies in terms of institutional goals, governance principles, perceptions of 
performance, and management contexts. Public sector organisations are more likely to 
adopt changes and innovations required or encouraged by governmental regulations and 
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policies, and reject those prohibited (DiMaggio and Powell 1983). The past decade has 
seen rapid changes in environmental protection legislation and policies related to waste 
management. In the case studies, the requirement to meet various legal obligations and 
changes was a recurring reason for implementing environmental accounting. Although 
no mandatory requirements for environmental accounting currently exist, the case 
studies reveal that environmental accounting is considered similar to many other 
environmentally benign activities and projects that help local government demonstrate 
its confonnance to environmental regulatory changes, obtain approval and support from 
environmental regulatory authorities and agencies, and avoid "prosecutions from State 
government or the EPA", or direct 'fine5>'" (quoted from Interviewee No. 3). 
Australia has a three-tiered system of government, comprising the federal government, 
State and Territory governments, and local government. The federal government is the 
most powerful authority for imposing regulatory pressures. Its influence is mainly in 
providing national leadership and help to local government in the long tenn. For 
example, the Australian NSESD and the national waste reduction target set by the 
federal government have provided a strong incentive for local government to make 
progress in waste management since the mid-l 990s (Environment Australia 2001 ). 
However, the federal government has no direct control over waste issues at the local 
level. 
Local government is regarded as a direct legal subordinate to the respective State and 
Territory governments (Halligan and Wettenhall 1989). Each State enacts legislation to 
establish local government within its jurisdiction and to regulate its rights and 
responsibilities23 . In the State of NSW, the Environment Protection Authority (EPA) is 
the major governmental agency responsible for setting environmental protection 
regulations, including waste management related legislation. For example, the NSW 
EPA requires that any new site used for landfill must be fully evaluated for its economic, 
social and environmental effects before a licence is issued, and the existing landfill sites 
must be inspected regularly to reduce the risk of environmental damage (EPA NSW 
1996). The Protection <~l the Environment Operations Act 1997, which is administered 
by the EPA, also requires existing and new landfill occupiers to develop landfill 
:J The Northern Te1Titory has a system of local and community governments. The Australian Capital Ten-itory (ACT) 
does not have a system of local government but. nonetheless, is governed locally. 
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environmental management plans and effective post-closure plans (Wright 2002). These 
plans need to include many direct and indirect costs and impacts in waste management 
to meet licence requirements, such as the nature and quantity of waste collected, 
recycled and disposed of, the remaining landfill capacity, the leachate control record, 
etc .. Repo1iing on these plans to the EPA is compulsory (EPA NSW 1997b). 
The case studies indicated that such stringent environmental regulatory requirements 
have pervasive effects on environmental accounting practices in local government waste 
management. The supportive statements include: 
We have to comply with environmental requirements and prepare for possible legislative changes 
from the EPA, and that's as we move further into the future, we will find environmental 
legislation becomes tougher, the cost of providing waste services becomes higher, and landfill 
becomes more expensive than other more sustainable options. So we have to do something right 
now to get this prepared. (Interviewee No. 2) 
Regarding the impact of gas emissions, there are some limits put on the qualities and quantities, 
how much there is ... It's part of the EPA's license requirements. This is one of reasons why we 
have to get some monitoring and information necessary to make sure we don't receive a low 
license level. (Interviewee No. 6) 
Getting an EPA licence is certainly tightening up. Each time we go for a licence, there is always 
another condition in place. I suppose we have to spend to comply with our licence and the 
landfill environmental management plan, lo comply with those particular requirements or 
documents. (Interviewee No. 6) 
For our new regional landfill, it has got greater environmental controls than any other landfills in 
the area. We've considered all these life-cycle costs of the new landfill to get licence approval. .. 
But we have reasonably less environmental control for the current landfill because they (EPA) 
didn't require this when they first issued the licence years ago. (Interviewee No. 12) 
In addition to the environmental requirements of the EPA, the NSW government 
commenced a specific waste regulation in 1995-the Waste Minimisation and 
Management Act (WMMA) (Resource NSW 2001). Along with the establishment of 
Resource NSW to oversee the WMMA, a waste levy was introduced, aiming to 
incorporate in the gate price some measures of the environmental effects of landfill 
operations and less potential resources (Wright 2002). The waste levy has increased a 
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dollar per tonne per annum in major developed metropolitan areas, and the level of the 
NSW waste levy leads those in other States and Territories (Wright 2002). In the case 
studies, two local councils (LC-VII and LC-VIII) indicated that the recent waste levy 
increase had a significant impact on their waste service charges where ongoing, as well 
as measurable future costs had to be built in as required. When the levy increases, the 
gap between the cost of providing resource recovery services and the relative cost of 
landfill disposal narrows, and over time this gap will close. This suggests that the waste 
levy is one of the regulatory factors that have potentially driven local councils, 
especially those in developed regions, to make progress in environmental accounting. 
After the NSW Government upgraded the WMMA to the WARRA (Waste Avoidance 
and Resource Recovery Act) in 2001, it released the first Waste Avoidance and 
Resource Recovery Strategy (WARRS) in 2003. A new target for waste minimisation 
was established and the NSW Government endorsed an action agenda. In tenns of 
municipal waste, the target was to hold the level of total waste generated in the years 
from 2003 to 2008, and to increase the recovery and utilisation rate of materials from 
26% in 2003 to 66% in 2014 (Resource NSW 2003). This ambitious target was 
incorporated into many individual local councils' waste management targets. In the case 
studies, four interviewees indicated that every possible effort was made to achieve the 
W ARRS waste reduction target and environmental accounting infonnation was 
necessary to fulfil the target. For example, Interviewee No. 1 stated that: 
We have a waste reduction target, the same as the State target in the Waste Avoidance and 
Resource Recovery Strategy, that's to increase material recovery to 66% by 2014. I think it is 
achievable, but we need commitment, as well as an information system to monitor the progress. 
Now we know exactly what's costing us for garbage collection and disposal; what's costing us 
for recycling and for garden organics disposal; what's costing us for kerbside clean-ups ... So 
we are able to keep monitoring them. (Interviewee No. l) 
A number of the interviewees also mentioned reporting requirements that involve waste 
accounting data, such as the annual State of the Environment (SoE) report and the 
financial report to the Department of Local Government. The Eaiih Summit nominated 
the availability of accurate, relevant and up-to-date environmental infonnation as an 
important part of Agenda 21 and because of this, a requirement for local government to 
submit SoE report as part of its annual report was made in the Local Government Act 
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I 993 (NSW Depaiiment of Local Government 1995). The EPA released the basic 
environmental f,ruidelines for the SoE in 1995, and in 2000 more comprehensive 
f,JUidelines involving a list of core environmental indicators were released to encourage 
local government to provide more accurate, timely and accessible infonnation about the 
condition of and prospects for the natural environment, and to prepare a management 
plan for environmental stewardship in the local area (NSW Department of Local 
Government 2000). The NSW Depaiiment of Local Government mandated annual SoE 
reporting at the local government level. It also required local government to use 25 key 
perfonnance indicators (KPis) to monitor environmental performance and submit an 
annual performance report, including waste management and recycling perfonnance 
(NSW Department of Local Government 2005). Several local councils in the case 
studies indicated that these reporting requirements put direct pressures on them to 
prepare environmental infonnation: 
We've got to supply some data to the Department of Local Government. It is a State legal 
requirement that all local councils in NSW produce a comprehensive environmental report every 
four years and supplementary reports in the intervening years. These reports look at land use, 
water quality, air quality, heritage, waste management and other areas. It is a challenge to collect 
all these data, but we can use these results to monitor environmental activities and to develop 
actions that will improve the local and regional environment. (Interviewee No.6) 
Each year, our council compiles a State of the Environment report. In terms of waste 
management, we prepare a list of indicators, such as percentage of waste to landfills, percentage 
of waste recycled, etc., incorporating some data you have here, at least once a year. This report 
becomes increasingly important in assisting the council in making decisions and promoting the 
principles of ecologically sustainable development. (Interviewee No.8) 
It can be seen that the changes and stringency of environmental regulations and policies 
have provided an important incentive for local councils to collect more infonnation for 
waste management. The more important these regulatory changes are to local 
government, the bigger the pressures these regulatory changes bring, and the more 
likely environment accounting infornrntion is in place. Therefore, the following 
hypotheses are generated: 
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H4: The level of environmental accounting for local government waste 
management is positively related to the level of environmental regulatory 
pressures. 
H4a: The level of accounting for waste flows and activities in local 
government is positively related to the level of environmental regulatory 
pressures. 
H4b: The level of accounting for hidden and future-oriented costs and 
impacts in local government waste management is positively related to the 
level of environmental regulatory pressures. 
H4c: The level of accounting for external costs and impacts in local 
government waste management is positively related to the level of 
environmental regulatory pressures. 
5.5.2 Cognitive Pressures 
Although cognitive influence was not a highly recurring explanation in the case studies, 
pressures from neighbouring councils and regional local government associations were 
identified as one of the major reasons for environmental accounting. 
Institutional settings and social processes bound the range of possibilities of 
organisational actions, so that these actions are consistent with a set of common and 
legitimate rules and practices determined by the group of organisations that makes up 
the organisation field (Scott 1991 ). In order not to be seen as an outsider, an 
organisation would choose "mimicry" as a "safe" and effective strategy. Mimicry is 
more likely to occur when there are no clear perfomrnnce criteria or no understanding of 
the technologies employed (DiMaggio and Powell 1983 ). As the development of 
environmental accounting is still in its infancy, not many organisations are clear about 
the criteria and methods of environmental accounting. This facilitates the mimicry of 
environmental accounting between organisations. For example, Powell (2000) finds that 
one of the major impetuses for the use of life-cycle inventory information in waste 
management decision-making is the adoption of life-cycle methods and information in 
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other similar local councils. Although most environmental managers interviewed in 
Powell's study were not clear about what life cycle methods really brought to their 
councils, they utilised these methods because they would like to be seen as a "member" 
of the leading competitor group, and as "doing good things" instead of being the 
"worst" perfonner, or a laggard. 
According to Zucker (1987), the extent to which an organisation acts on accepted rules 
and practices in its organisational field depends on the membership identzfication, the 
density of organisational interaction, and information flows. The case studies revealed 
that the cognitive pressures on environmental accounting were forn1ed on the basis of 
the changes in these three aspects. 
First, membership identification is the essence of a cognitive process. An organisation 
tends to seek its identities in its recognised organisational field by mimicking other 
members in this field and adopting practices that have been accepted by other members 
(DiMaggio and Powell 1983). Abrahamson (1996) argues that when an organisation 
decides to adopt a management innovation, it is often concerned more about the 
appearance of rationality rather than the substance or the efficiency of the 
implementation. If the organisation does not create the appearance of rationality by 
adopting the innovation as other organisations do, it will lose its membership identity 
and support from other organisations and stakeholders. 
One of the WMMA refonns was the establishment of a number of regional waste 
planning and management boards to develop and implement integrated waste 
management plans in a cooperative way. An increasing number of voluntary local 
government groups or associations have also been established to make improvements in 
recycling logistics, diversion rates, quality and management control, etc. (Wright 2002). 
When the voluntary local or regional initiatives and agreements indicate a need to take 
more consideration of envirom11ental impacts and costs in waste management, every 
local government member is pressed to meet the need to keep its membership valid. A 
number of the interviewees stated that: 
What we are doing at the moment is that: there are five councils trying to get together to put in a 
regional tender for the disposal and/or processing of garbage recyclables and garden organics. It 
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is going to be a massive tender, because somebody will build a facility in this regional area, a 
very large facility. The more tonnes that we can give them, the more worthwhile it becomes for 
them to tender. So we have to define some objective ways to assess the costs and benefits of 
current garbage services, compare these with tendering on a regional basis. We've made a 
detailed assessment report and now need to come up with an agreement between the five 
councils on what's the most important cost and benefit: is it environmental, financial, or social? 
(Interviewee No.8) 
We undertook waste audit once, in conjunction with "Net Waste"-a regional group, a network 
where a number of councils join together to take a strategic look at waste management issues. 
We have meetings every couple of months, sharing information with each other, including some 
of this cost information. We recently agreed to set uniform landfill charges, based on the findings 
of the waste audit and the real cost of dealing with waste in every council, so as to avoid one 
landfill receiving a disproportionate share of all the waste. (Interviewee No.9) 
Councils can cooperate through the way of a joint need. The councils in the South West Region 
Waste Management Group (SWRWMG), comprising the Yass, Harden, Boorowa, Cootamundra, 
Gundagai, Tumut, Young and Tumbarumba councils, are currently in the process of negotiating 
access to a proposed regional landfill at the Bald Hill Quarry site near Jugiong. True cost, or life 
cycle cost, whatever you call it, has to be measured and reported to the EPA to get a licence. As 
LC-XII initiated this regional cooperation, we are responsible for preparing the report that can 
satisfy every council involved. (Interviewee No.12) 
Second, the density of interaction reflects the tightness of organisational communication 
ties. Organisations are more likely to interact with, and imitate the behaviour of, 
organisations that are closely tied to them, such as organisations in the same industry or 
geographical location (DiMaggio and Powell 1983; Covaleski and Dirsmith 1988). For 
example, Knoke (1982) finds that the closer a focal municipal government is to those 
municipal governments that have adopted the management reform, the more likely it 
will adopt the same refonn. 
To overcome the deficiencies in waste service provision in individual local councils and 
to improve regional waste management performance in the long run, local councils in 
the same or nearby regions have enhanced cooperation for mutual benefits (Wright 
2002). This implies an increase in the "density" of interaction on waste management 
between local councils. The interviews in the case studies implied that the values and 
rules recognised and diffused in the neighbouring councils have a positive effect on the 
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focal council's environmental activities, including environmental accounting changes in 
waste management. This can be clearly seen from the following comments: 
We are interested in what our neighbours are up to, which are broadly in the same situation as 
we are. The ACT is one of the leaders in waste management. We recycle exactly the same way 
as the ACT which is so close to us ... Now the ACT has its zero-waste target by 2010. I think 
they are very great and we have to support what they are doing, because what they do over there 
directly impacts on what's happening here. I can tell you if they (the ACT) do achieve the goal 
and there is no waste by 20 I 0, we will be achieving no waste by 2010 too. The ACT has done 
some studies, taking extra factors into account over direct costs. Yes, they are trying to reflect 
the real costs, starting to make people realise how much it costs. If the ACT Government 
includes all these environmental costs, social costs in their waste system, I suppose we have to 
include them too. (Interviewee No.4) 
We took examples from neighbouring councils having similar waste services and waste 
facilities. We didn't go to northern councils where situations are different. If somebody is 
performing significantly better than we are, we certainly look at them and ask how they are 
making such a difference and how we are going to achieve this result. So we might go and spend 
some time there and look at their waste management systems, and how they make the service 
cost effective ... (Interviewee No. 7) 
Third, information flows concern how widely the relevant infornrntion has been spread 
and shared in an organisational field. The extent to which an institutional rule has 
diffused or spread predicts the likelihood of confonnity to that institutional rule in the 
organisational field (Oliver 1991 ). This is because the more information about an 
institutional rule is noticed by member organisations, the more likely these members 
will compare each other's confonnance. If a member organisation perceives that similar 
member organisations have adopted this rule or practice, it will mimic its peers without 
questioning the value of this rule or practice. 
The emergence and development of environmental protection and environmental 
accounting in recent years have made it more likely for local councils to receive 
information about the diffusion of environmental protection and environmental 
information in the field where they operate. Such flows of infonnation facilitate 
comparison between themselves and peer councils, and to model themselves toward 
confonnity. This explains why Jennings and Zandbergen (1995) find that large 
organisations, where sustainable values and standards have been recognised and 
147 
Chapter 5 Hypotheses Development: Institutional Theory Perspective 
accepted, are more willing to adopt a wider range of sustainable practices than small 
organisations where decision-makers have not been infonned of such sustainable 
changes. Interviewee No. 1 echoes this view: 
We are one of the biggest local councils in NSW. We are committed to minimise environmental 
and social costs and risk of waste ... We look at where the best services are and where the best 
performance is. One of the data sources is the performance report produced and published 
quarterly by the Department of Environment and Conservation. We can easily compare 
ourselves to all similar councils across the State, not just a few neighbouring councils. 
(Interviewee No. I) 
The NSW Department of Local Government also requires all local councils to monitor 
and report their financial and environmental perfonnance in order to compare trends 
relative to other councils. In such circumstances, local councils are able to make 
comparisons between each other by using this publicly available data source. The 
comparative information is released on the website annually and the reporting councils 
are categorised based on their social status in order to make the comparison fair and 
meaningful to readers. This encourages comparison between local councils of similar 
size and type, thereby encouraging environmental improvements. For example, LC-II 
examined the landfill pricing approach in comparison with other local councils and 
stated that: 
Landfill charges should be increased to reflect the full environmental costs and encourage 
maximum resource recovery. According to the information published by the Department of 
Local Government and one of our commissioned studies, landfill prices in other major cities are 
higher and more closely represent the actual cost of waste disposal. .. So, we have adjusted our 
costing and pricing system and raised landfill charges since early last year. This has also 
provided an incentive for recycling. (Interviewee No.2) 
The above discussion leads to an assumption that environmental accounting 
developments for local government waste management have been influenced by 
increased cognitive pressures leading to environmental mumcry. The more 
environmental actions and the higher environmental performance that have been 
perceived and diffused in the local organisational field, the more cognitive pressures 
will be imposed on the member or neighbouring local councils to develop 
environmental accounting approaches for their waste management services. The 
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hypotheses are as follows: 
HS: The level of environmental accounting for local government waste 
management is positively related to the level of environmental cognitive pressures 
in the organisational field. 
H5a: The level of accounting for waste flows and activities in local 
government is positively related to the level of environmental cognitive 
pressures in the organisational field. 
H5b: The level of accounting for hidden and future-oriented costs and 
impacts in local government waste management is positively related to the 
level of environmental cognitive pressures in the organisational field. 
H5c: The level of accounting for external costs and impacts in local 
government waste management is positively related to the level of 
environmental cognitive pressures in the organisational field. 
5.5.3 Normative Pressures 
Normative pressures come from social obligations that have been "morally governed" 
and "internalised" by social actors (Scott 1995, p. 40). These social obligations emanate 
from many sources. DiMaggio and Powell (1983) point out two major sources: (1) 
cultural expectations and changes in society within which organisations function; and (2) 
professional developments through which social norms are embedded into the 
professional structure and activities. The case studies revealed that the community's 
environmental expectations and inter-professional communication generate two specific 
normative pressures on local government to improve environmental accounting 
practices. 
5.5.3.1 Community's Environmental Expectations 
Given its position and role, local government is sensitive to public scrutiny. Public 
expectations and requirements are likely to influence the services, organisational 
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management, and the structure of local government (Hinings et al. 1975; Pouder 1996). 
The increase of public demands for more environmentally benign activities and the 
accountability for these activities reflects an institutional change in society, which 
drives local government to take more account of environmental impacts when drawing 
up environmental spending plans (Bowerman and Hutchinson 1998). 
Waste collection and recycling is one of the essential community services paid for by 
the community via local government rates and levies. Local communities like to see 
more improvements in the environmental performance of waste management. 
Sometimes, local government overlooks this community expectation. In a governmental 
survey undertaken by the NSW Department of Environment and Conservation (NSW 
Department of Environment and Conservation 2004), preferences with regard to waste 
management and recycling services were studied from both the local government 
perspective and the local community perspective. It was revealed that local government 
gave a higher preference to the financial performance of waste management (3 2 % ) than 
it gave to the environmental perfonnance (25%) and social performance (18%) based on 
its perfonnance evaluation criteria and operational practices. However, for local 
communities, the environmental performance of waste management was their highest 
preference ( 44% ), compared with their preferences for the financial perfornrnnce (19%) 
and social perfonnance (20%) of waste management. 
The increase in community's environmental expectations can place significant pressures 
on local government waste management. In his investigation of the development of 
waste recycling measures in UK local councils, Gandy (1993) reveals that public 
pressure is a more important factor influencing local recycling policy than factors such 
as the commitment of the council administration and the examples of other local 
councils. Ball (2003a) argues that environmental accounting in local government is a 
response to the increasing value that social communities have placed on better waste 
management practices, reflecting the influence of the wider social movement and the 
strength of community approval or opposition to local waste management. How the 
community views the sustainability of waste management and what services and 
management approaches it expects to see and have, are of great importance to every 
council. In the case studies for this research, the community's high expectation of and 
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interest m environmental improvement was indicated as one of the incentives for 
environmental accounting for waste management. 
\Ve are in the coastal area. People appreciate the natural environment that's around here. There 
are some people who are interested in how we are maintaining current performance and how we 
are going to improve it further. A lot of people who move down to this area are from 
metropolitan areas such as Canberra and Sydney. So their expectation is that we should be 
meeting the same standard they get in urban areas or in metropolitan areas. They write in and 
email in. They are concerned about environmental performance and they want to make sure the 
right actions being taken. (Interviewee No.5) 
If you put environmental versus financial, it is questionable. But what proportion our community 
is expecting us to put? 60/40 environmental to financial or even higher. .. The council should, and 
is willing to, meet the community's expectations regarding environmental improvement as well 
as financial improvement, and this must be accountable to the community. (Interviewee No.8) 
We will be increasing the gate fees to cover landfill closure and post-closure costs. In the last 
three years, we have done that. It goes quite well, and there are very few complaints about the 
increase in price, as people in the community are becoming more aware of environmental 
impacts and getting involved in many exciting environmental projects in the council. 
(Interviewee No.12) 
The statement made by Interviewee No. 8 also implied that the local community expects 
the improvement in accountability. According to the EPA NS W ( 1 996), an 
Environmental Impact Statement (EIS) must be prepared to obtain approval for a new 
landfill or a significant extension to an existing landfill. This information must be 
available to the public, and public consultations must be made before obtaining consent 
from the environmental authority. The NSW Department of Local Government (2000) 
also encourages all councils to involve members of the community to monitor 
environmental changes over time when preparing local SoE reports, and publish their 
local SoE repo1is on their websites to make environmental information accountable to 
the local community. In the case studies, several local councils indicated that the 
community has shown interest in and requested information about waste management, 
particularly the performance and impact ofrecycling. For example: 
We regularly conduct surveys on how the community perceives our services. The garbage and 
recycling services and management always come to the top of the list. They are really happy 
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with what has been done and there is a strong support for our waste strategy ... The community 
are always interested in what the government is doing. A financial report on how much we are 
spending on waste management has to go out to our community every year. We also provide a 
report on what programs we are implementing and how much waste we manage to divert each 
year. (Interviewee No.2) 
We do need to know this information, first of all to justify that we are actually diverting waste 
from the waste stream. Also, we need that to give feedback to the public about how we are going. 
I mean most people want to know what happens to the materials they put into their recycling 
bins, and what they are doing is actually have some impact. In our 2004 survey on regional 
waste minimisation opportunities, a number of residents commented that they wanted to be 
informed on 'who buys the various recyclable materials, what they use them for and how much 
council eams----maybe an annual summary placed in the annual report'. There were some other 
suggestions, such as 'a fee structure should relate to a strategy whereby any fees collected could 
go towards a more eco-friendly program'. That's why we need these figures to show we are 
actually improving recycling performance, and the money is going to the right place. 
(Interviewee N o.4) 
Although people in local communities have increasing awareness and concerns about 
the waste issue, they are also concerned about payment for improvements in waste 
minimisation. This gives local government extra pressures to increase efficiency, for 
which fully-accounted cost infonnation plays a role: 
We get increasing complaints about recycling services not being available. But every time we try 
to do something, we get equivalent complaints about the extra cost of it. They expect more, and 
they would like to see more, particularly in recycling. We get more and more inquiries about 
why we don't recycle. But it comes down to the fact that they are still unwilling to pay for it. .. 
But a very positive fact is that we are getting increasing demand for recycling. So we are now 
planning to have a full cost assessment on waste alternatives and expect to find the most cost-
effective way to recycle. (Interviewee No. 11) 
The above analysis of community influences suggests that local communities are 
becoming more enlightened and more involved in local government waste management, 
which has put pressures on, as well as provide incentives to, waste management 
decision-makers to improve environmental performance and to mcrease the 
accountability of environmental perfonnance to the community. Therefore, it is 
hypothesised that: 
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H6: The level of environmental accounting for local government waste 
management is positively related to the level of the community's environmental 
expectations. 
H6a: The level of accounting for waste flows and activities in local 
government is positively related to the level of the community's 
environmental expectations. 
H6b: The level of accounting for hidden and future-oriented costs and 
impacts in local government waste management is positively related to the 
level of the community's environmental expectations. 
H6c: The level of accounting for external costs and impacts in local 
government waste management is positively related to the level of the 
community's environmental expectations. 
5.5.3.2 Inter-Professional Communication 
The collection of accounting infonnation and the design of an accounting system often 
depend on decision-makers' perceptions, values and beliefs (Child 1972; Miller et al. 
1982; Gupta and Govindarajan 1984; Macy and Arunachalam 1995). As these decision-
makers are professionals in different areas, the norms and routines institutionalised in 
each professional area can significantly influence organisational designs, such as how 
decisions should be made, what infonnation is collected to make decisions, and how the 
needs can be supported. This suggests that professionals have become the modem 
shapers of organisational structure and practices (DiMaggio and Powell 1983 ). 
A common understanding and development of nonns and routines among professionals 
are institutionalised over a long period of education, professional training and 
developments (DiMaggio and Powell 1983 ). This institutionalisation process (in this 
case, professionalisation) connotes the collective struggle of members of a profession to 
define and legitimise the procedures and methods of their work (DiMaggio and Powell 
1983). When these legitimised procedures "become taken-for-granted means to 
accomplish organisational ends" (Meyer and Rowan 1977, p. 344), they enable 
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individual professionals to recognise and classify issues that arise, making those issues 
"compatible with the relations they authorise" (Douglas 1986, p. 92). This explains 
why professional education and training deliver specialised knowledge and stabilise 
specific norms and values in each profession. 
Stabilised or institutionalised norms and values in any profession are easily transmitted 
to newcomers, but they are highly "resistant to change" (Zucker 1987, p. 446). The 
array of established professional and occupational disciplines explains how and why a 
given profession lacks or denies alternatives in other professional disciplines. Scapens 
( 1994, p. 306) demonstrates that normative institutions not only have the enabling 
quality that "enables actors to act in a highly complex world", but also have the quality 
that constrains individual ability to innovate. 
In waste management, the managers/decision-makers are waste management 
professionals who emanate from the disciplines of environmental science, 
environmental engmeermg, or environmental management. The case studies indicate 
that these waste management professionals have not completely acknowledged the 
potential benefits of inputs from other disciplines to their decision-making, such as 
accounting inputs (see Chapter 3). Although Parker (2000) argues that environmental 
managers are more competent than accountants in managing more recently understood 
environmental impacts and control systems because of their positions in environmental 
management, the existing professional structures may constrain their attitudes towards 
financial literacy and deny the ability of accountants and people from other disciplines 
to generate the knowledge needed for environmental accounting. 
Wolff (1998) highlights the problem of convergmg "ecological language'' with 
"economic language". He states that, "to a great extent, ecological language lives a life 
of its own and has a tendency to be elitist, to the extent that it creates hypothetical 
worlds for a small circle of initiated people-in other words, it is exclusive" (Wolff 
1998, p. 1 ). Previous studies have put forward similar arguments for this. For example, 
Wycherley (1997) conducted interviews with 30 UK environmental managers to obtain 
opinions about how they perceived the usefulness of environmental accounting 
techniques and involvement of accountants, and whether they considered accounting 
approaches helpful to the advancement of environmental perfonnance. The result shows 
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that the majority of environmental managers welcome the financial measurement of 
environmental expenditures. They want to identify the cost savings of internal 
environmental projects and appraise the costing of environmental proposals. However, 
the environmental managers insist that environmental perfonnance can be improved 
without the involvement of accounting professionals, although the results reveal that 
many environmental managers lack the necessary knowledge to assess the potential 
benefits, especially economic benefits, of their environmental improvements. Also, 
Bowerman and Hutchinson ( 1998) conducted case studies in three UK local councils 
and found that the systems for collecting environment-related data had been developed 
by environmental engineers, but environmental information that could be obtained from 
accounting systems to enhance decision-making was significantly insufficient. 
Apart from insufficient knowledge in accounting and lack of communication with 
accounting professionals, environmental management professionals also face challenges 
in other disciplines. Organisations sometimes lack in-house expertise to deal with new 
environmental issues requiring multidisciplinary knmvledge and skills. In Powell's 
(2000) study of the LCA application in waste management, it was found that there were 
a limited number of experts in local authorities that could understand and apply 
complex life-cycle analysis and costing models. Because of this, waste data required to 
implement the new life-cycle models were often unavailable. 
Environmental accounting developments need interdisciplinary knowledge and 
approaches to deal with interdisciplinary issues (FEE 1995). Edwards et al. (2002) 
demonstrate that the implementation of environmental accounting needs inputs from 
multiple sources such as environmental management systems and financial infomrntion 
systems. Although the literature indicates that there is a lack of involvement of 
accounting professionals in environmental accounting (Bebbington ct al. 1994; Gray et 
al. 1995; Deegan et al. 1996; Wilmshurst and Frost 2001), and most local councils 
investigated in the case studies echoed this, two local councils confinned that their 
accountants provided help which enabled them to track and measure environmental 
infom1ation used in waste management (as discussed in Chapter 3). 
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Inter-professional communication was not recognised as a potential driver for 
environmental accounting until the analysis of the responses to the last interview 
question in the case studies was completed. Although environmental protection has 
come to the forefront of management in many organisations, normative constraints 
generate communication barriers in the existing professional structure. If environmental 
professionals can overcome the limitations in their own working disciplines and 
broaden existing professional practices and knowledge, environmental accounting 
developments would take place at a faster rate. In the case studies, the responses to the 
last interview question highlight the importance of bringing together those who work in 
different disciplines and enhancing the inter-professional or interdisciplinary 
communication between different professionals. For example, LC-VIII stated that: 
Not just finance people helped to input figures and give us feedback in terms of environmental 
liability issues. Our environmental planning section next door also provided help and advice ... 
When we had tenders assessment, we pulled the whole range of people within and outside the 
council to help assess the tenders. This enabled us to measure some environmental costs, I mean, 
not all. The problem is we do not have the technical expertise in quantifying and breaking down 
environmental impacts. We have to get the experts to do that. (Interviewee No. 8) 
As environmental consulting firms and research institutes are often active in promoting 
new environmental management approaches, consulting with, learning from and 
communicating with external experts and researchers, who process a mixture of 
technical, management and environmental skills, is likely to have a positive effect on 
environmental accounting developments. For example, in Bouma and van der Veen's 
(2002) case study of environmental management accounting, it was found that the 
concept of environmental costs is highly influenced by external institutions such as 
banks and research institutes. In the firm studied, the technique of attaching a monetary 
value to environmental impacts was completely designed by an external research 
institute. The case studies in this research suggest that consulting with external experts 
or researchers is an effective way to overcome the knowledge constraints of waste 
managers: 
Independent auditors were engaged to conduct research as part of the (council's waste strategy) 
review. We engaged consultants to determine the actual costs of disposing various categories of 
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waste, and developed a waste pricing strategy based on the outcomes of the study that reflects 
the actual costs of waste disposal. (Interviewee No.2) 
Quantifying environmental impacts is hard and sometimes not practical, so are social impacts. 
We need experts and professionals to do this. We have an understanding, but we don't have the 
necessary level of expertise, and we don't have time to do them all by ourselves. Waste projects 
are often outsourced to external consulting companies. We seek a lot of external consultancies' 
advices and teclmical supports. (Interviewee No.4) 
We've just prepared an environmental improvement plan for Murrumbateman landfill. This was 
one of the EPA's recommendations, to show we can better manage our facilities. We employed 
an independent consultancy to assist us with this work ... They provided specific advice on 
environmental risk assessment and cost evaluation. (Interviewee No.12) 
The case studies also implied another vehicle to enhance inter-professional 
communication: professional networks and associations. A latent function of 
professional networks is to gather people in committees, panels, conferences, or study 
groups where members can discuss and negotiate on dominant problems and their 
solutions. Professional networks are nomrnlly loosely structured, making group 
members free to call upon others for assistance and obtain infonnation that they need 
(DiMaggio and Powell 1983). Members in different professions can be brought into the 
networks. Without these platfom1s, they may otherwise never communicate with each 
other. This would influence the knowledge base, values and practices of every 
professional involved in the networks. In this regard, if waste management professionals 
become involved in more and broader professional networks, they are more likely to 
overcome their current nonnative constraints and receive infonnation about new 
developments in environmental management and accounting. 
In the case studies, it was found that when new ideas about improving environmental 
measurements and perfonnance were initiated and promoted by other member 
professionals in the networks, waste management professionals would attempt to follow 
and pursue changes. For example, LC-VIII indicated that the Australian Waste 
Management Association and its annual conferences were places where waste managers 
in local government could communicate with each other and with professionals from 
other fields across a wide range of industries. Some messages obtained from this 
networking encouraged them to make environmental accounting initiatives and changes: 
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I recently went to several conferences and seminars. Some are truly inspiring conferences, such 
as the conferences organised by Waste Management Association of Australia (WMAA), as I am 
a member of this association. WMAA is based in Sydney. Its membership covers council waste 
managers, waste contractors, land operators, environmental engineers, etc .. Very broad coverage: 
individuals, councils, private consultants, engineers ... This, I would say, has given us broader 
ideas about waste management issues, including the expansion of our Waste Reserve (a waste 
fund established by the council in 1991) to not only pay for the planned budget, but also pay for 
future waste costs and future infrastructure. We are now collecting information to determine 
how much the tipping fee should go and how much garbage rate would go into the Reserve. 
(Interviewee No.8) 
This position is also supported by the following statement made by LC-II: 
I like to go to regional local government conferences, talk with waste professionals, share ideas 
on the best way to manage transfer stations, monitor environmental impacts, estimate the 
unpriced externalities of metropolitan landfills, assess the cost effectiveness of alternative waste 
education programs ... all sorts of new concepts and technologies can come in. These things are 
what councils are interested in and want to learn about. We just need to keep ourselves up to 
date. (Interviewee No.2) 
The above analysis indicates that inter-professional communication can be a means to 
overcome the nonnative constraints of waste management professionals and thus act as 
a stimulus for the development of environmental accounting. The more expansive such 
inter-professional communication adopted by waste managers in local councils, the 
more likely the development and diffusion of environmental accounting in waste 
management. The following hypotheses are generated: 
H7: The level of environmental accounting for local government waste 
management is positively related to the level of inter-professional communication 
for waste management. 
H7a: The level of accounting for waste flows and activities in local 
government is positively related to the level of inter-professional 
communication for waste management. 
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H7b: The level of accounting for hidden and future-oriented costs and 
impacts in local government waste management is positively related to the 
level of inter-professional communication for waste management. 
H7c: The level of accounting for external costs and impacts in local 
government waste management is positively related to the level of inter-
professional communication for waste management. 
5.6 Summary 
This chapter discusses the concept of institutional theory and applies it to explain 
environmental accounting practices in local government waste management. Based on 
previous environmental accounting studies and the findings of the case studies in the 
first phase of this research, four hypotheses are generated. They indicate the positive 
relationships between the level of environmental accounting and the levels of 
environmental regulatory pressures, cognitive pressures, community environmental 
expectations and inter-professional communication for waste management. Table 5.2 
summarises the four sets of institutional hypotheses. 
Table 5.2 Institutional Hypotheses for Environmental Accounting in Local 
Government Waste Management 
Environmental Environmental Community Inter-
Regulatory Cognitive Environmental Professional 
Pressures Pressures Expectations Communication 
Environmental Accounting H4 H5 H6 H7 
Accounting for Direct Waste Flows 
H4a H5a H6a H7a 
and Activities 
Accounting for Hidden and Future-
H4b Il5b H6b H7b 
oriented Costs and Impacts 
Accounting for External Costs and 
H4c H5c H6c H7c 
Impacts 
As discussed in Chapter 3, institutional and contingency theory perspectives are distinct 
but can and do coexist (Scott and Meyer 1983; Scott 1987 a; Scott 1991; Scott and 
Meyer 1991 ). Scott (1987a) argues that contingency and institutional theory 
explanations, when applied separately, only offer an incomplete understanding of 
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organisational designs. Sometimes it is also difficult to clearly distinguish between 
organisational behaviours that are driven by pursuing efficiency and those motivated by 
pursuing social legitimacy (Powell 1991; Joerges and Czarniawska 1998). Therefore, 
this research incorporates institutional and contingency explanations for environmental 
accounting in the context of local government waste management. Together with the 
three contingency hypotheses developed in Chapter 4, the four institutional hypotheses 
developed in this chapter are examined in Chapter 6. 
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Chapter 6 
Phase II: Survey Study 
6.1 Introduction 
This chapter discusses the survey study, which empirically exammes the levels of 
environmental accounting for waste management in local councils throughout NSW and 
the relationships of these environmental accounting practices with the institutional and 
contingency theory explanations proposed. 
The chapter contains five main sections. First, the survey process is discussed, followed 
by a discussion of the survey questionnaire and the measurement of each variable in the 
second section. The third and fourth sections of this chapter report the results of the data 
analysis. The third section reports the descriptive statistical findings about the levels of 
environmental accounting for waste management. The fourth section presents the results 
of hypotheses testing and a comparison of institutional and contingent influences on 
environmental accounting practices for local government waste management. Finally, a 
conclusion is drawn at the end of this chapter. 
6.2 Process of the Mail Survey 
The mail survey24conducted in the second phase of this research involved: preparation 
for the survey, conduct of the survey, response monitoring, and assessment for 
non-response bias. 
6.2.1 Preparation for the Survey 
The survey questionnaire was developed based on the findings of the case studies and 
the implications from the literature review. Section 6.3 presents in detail the design and 
structure of the survey questionnaire. 
24 A mail survey was used in this researeh beeause the mail survey places low pressure on sample subjects for an 
immediate response, allowing participants to have sufficient time to collect necessary infonnation for answering 
survey questions (Gosselin 1997; Salkind 2000). 
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Before conducting the survey, an imporiant consideration was that the research 
participants be identified so that the survey could be addressed to a particular person 
instead of "To Whom it May Concern". The Department of Environment and 
Conservation (NSW) and the Local Government and Shires Association of NSW were 
contacted during October and November 2005 and support from both organisations was 
obtained. Their support, encouraging councils to respond, was indicated on the survey 
cover letter. The Department of Environment and Conservation also provided a name 
and contact list of potential participants. This enabled the surveys to be addressed to 
particular people, thus increasing the potential response rate. 
6.2.2 Conducting the Survey 
At the beginning of December 2005 the survey questionnaire was mailed to 141 25 local 
councils in NSW. Each participant was sent a letter of introduction (Appendix-VIII), a 
questionnaire (Appendix-IX), and a reply-paid, pre-addressed envelope. In addition to 
addressing the letters to specific individuals, a number of tactics were employed to 
encourage a high level of survey responses. 
( 1) The letter of introduction used an official university letterhead, which helped to 
validate the questionnaire for potential participants and increase their interest and 
participation; 
(2) The letter of introduction stated the purpose of the questionnaire, the objectives of 
the research project, the contribution of the project and the potential benefits to the 
participant. The deadline for completion of the questionnaire was also highlighted; 
(3) One of the major concerns to a survey pariicipant when answering a questionnaire is 
the confidentiality of the information supplied, although a mail survey has an 
advantage of anonymity (Gosselin 1997; Salkind 2000). In the letter of introduction, 
the participant was assured that data would be held in the strictest confidence and 
25 When the case studies were undctiakcn in 2004, councils in NSW were experiencing a structural reform. After the 
restructuring. the number of NSW local councils reduced from 173 to l 52. As one local council, from which 
participants were interviewed in the case studies, no longer existed because of this amalgamation, 11 studies were 
removed from the total of 152 local councils. leaving 141 councils as potential participants. 
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any publication would only contain aggregated data with no individuals being 
identifiable; 
(4) The organisations supporting this survey were highlighted on the cover letter. The 
Department of Environment and Conservation is the NSW government agency that 
looks after environmental management around the State. The Local Government 
Association of NSW and the Shires Association of NSW represent all councils in 
NSW. These organisations are highly relevant to individual local government waste 
management services and their support provided a strong incentive to complete the 
questionnaire; 
(5) The researcher's contact details were provided in the letter of introduction. Both the 
researcher and her supervisor signed each letter of introduction, indicating the 
sincerity of the invitation to participate in the survey; 
( 6) On the last page of the questionnaire, participants were thanked for their 
participation in the survey. Each participant was also given the opportunity to make 
comments on the survey and to receive a summary of the research results if 
interested; 
(7) Participants were encouraged to return the questionnaire by usmg the enclosed 
prepaid, pre-addressed envelope. This would save participants' time and the cost of 
postage for returning the completed questionnaire. The researcher's return address 
was also printed at the end of the questionnaire in case the enclosed envelope was 
lost; 
(8) An identification number was noted on each return envelope. This technique was 
based on Dillman's (2000) suggestion that follow-up requests could be sent only to 
non-respondents, thus not causing inconvenience or confusion to those who had 
already responded. The researcher kept a code for each council in order to track 
down which ones had returned the questionnaire. Although the responses were not 
anonymous to the researcher because of this coding, the purpose of such coding was 
only to encourage participation and assess the non-response bias. 
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Two weeks after the questionnaires were mailed out, follow-up procedures were 
undertaken. These procedures were primarily based on the tailored design methods for a 
mail survey specified by Dillman (2000). In general, the longer potential respondents 
delay replying, the less likely they are to reply. Properly timed follow-up mailouts 
provide additional stimuli for responding (Babbie 1973; Dillman 2000). Babbie (1973) 
suggests that a reasonable time to send a follow-up after the first mailout is two or three 
weeks. This research adopted a two-week interval for sending out the first reminder, 
allowing for three to four days for mailing in and out. The first reminder (Appendix-X) 
used postcards to remind potential participants who had not replied, in a friendly and 
courteous manner, to respond as soon as possible. 
The second follow-up letter (Appendix-XI) and a replacement questionnaire were sent 
to each remaining non-respondent three weeks after the first reminder. The second 
reminder aimed to inform non-respondents that their questionnaires had not been 
received and appealed for a quick reply. The benefits of the research project were 
reemphasised and the importance of the response from each respondent for the success 
of the study was reinforced in this letter. A new replacement questionnaire was attached 
to this follow-up letter in case non-respondents had lost the original questionnaire. 
Eight weeks after the first questionnaire was mailed out, telephone contacts were made 
with those who had not replied. The importance of the study was emphasised and their 
help solicited. The survey data collection was completed in February 2006. 
A total of 122 responses were received. However, after the first data check, it was found 
that five responses omitted considerable data and had to be removed from the database. 
This resulted in 117 usable responses out of a total of 141 subjects surveyed, which in 
the end yielded an 83% response rate. This response rate is much higher than the 
acceptable line for a survey study26 . A summary of the survey responses is presented in 
Table 6.1. 
26 Babbie ( 1973) suggests that a 50% response rate is adequate for a survey, a response rate of 60% is good, and a 
rate of70% or more is regarded as very good. 
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Table 6.1: Summary of Survey Responses 
Total number of survey subjects 141 
Number of respondents 122 
Less: Responses with substantial missing data 5 117 
Response rate 83% 
~ Urban Councils Rural Councils e Responses Total Responses Total 
Small 12 13 0 3 
Medium 29 35 19 22 
Large 9 9 18 23 
Very Large 17 17 13 19 
Total 67 74 50 67 
6.2.3 Assessment of Non-response Bias 
Although this survey achieved a high response rate, non-response bias was assessed to 
ensure it was not a potentially serious issue. Non-response bias refers to the effect of 
non-response on survey estimates, that is, if non-respondents had responded, would 
their responses have substantially changed the overall results of the survey (Fowler 
1993 ). 
The most common method used to assess non-response bias is to test the degree of 
association between early and late responses. Using late responses as a proxy for 
non-responses, this approach compares the means of the variables from survey 
participants who responded early (i.e., before any follow-up procedures) and the means 
from those who were slowest to respond (i.e., after the last follow-up procedure). In this 
research, individual answers to each question from the earliest 10 responses were 
compared with those from the last 10 responses by using the T test and Mann-Whitney 
U test27 . 
The results from both tests indicated that all questions tested have "likelihood" values or 
p-values greater than 0.05 (76 questions have p-values greater than 0.2). This suggests 
27 The T test holds the assumption that the sample mean is a valid measure of central tendency (i.e., nonnality 
assumption) and that the variances in two samples are equal, while the non-parametric Mann-Whitney U test does not 
hold such an assumption and can be used to test independent samples with ordinal values or skewed population 
distributions. Gi vcn the possibility of both equal and unequal variances of individual variables between two groups of 
responses, this study used both parametric and non-parametric tests to assess the non-response bias. 
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that it is unlikely that responses from non-respondents would have been significantly 
different from the data collected. Also, as the response rate of this survey reached 83%, 
the probability of a systematic bias because of differences between local councils that 
responded and those that did not, is negligible. 
6.3 Survey Questionnaire 
As previously mentioned, the survey questionnaire was designed based on the findings 
of the case studies and supplemented with suggestions from the theoretical literature. 
The exploratory case studies undertaken in the first phase of this research facilitated the 
operationally defined measurement of variables, which enhanced the overall validity 
and reliability of the survey questionnaire. 
The survey questionnaire contains eight mam questions with 98 sub-questions/items 
printed on seven pages28 • The questions are all fully structured and close-ended to ease 
and encourage responses. The questions comprise two types. The first type asks the 
respondent to circle "yes" or "no" in response to the question. For this type of question, 
a number of waste management operations and services are listed and each respondent 
is asked to indicate whether the council has provided such services or operations. The 
second type of questions asks the respondent to circle the most appropriate number to a 
statement or a phrase that follows the question. Each statement or phrase reflects an 
item of environmental information used for waste management, or indicates an 
institutional theory explanation or a contingency theory explanation. A five-point scale 
is used to distinguish the extent to which the responding council used the infonnation or 
agreed with the statement29 . 
To facilitate responses, the order of the questions appearing on the questionnaire did not 
completely follow the order of the hypotheses. For example, as the questions about 
A questionnaire that is too long is likely to tire respondents, so they may eventually stop completing it; a 
questionnaire that is too short may make people consider it too trivial or superficial. so they may be reluctant to 
respond (Dillman 2000). In Dillman 's (2000) study of mail questionnaires. it is suggested that the optimal length of a 
general researeh survey is about J 2 pages or J 25 items. Given the survey participants in this research were at the 
senior or managerial level in local councils and the time that they could contribute to this research was limited. a 
seven-page questionnaire was considered appropriate. 
29 Although the questions were developed based on the field interviews, to ensure that the questions could be 
consistently understood and answered, assistance from academic colleagues was obtained for evaluating specific 
wording and the difficulty of responding. During this period, feedback was sought and questions with ambiguous 
meanings and expressions were revised or modified. 
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working process and tasks were considered the most relevant to a waste manager's 
day-to-day work and the easiest part to answer, these were included in the first main 
question. The broader contextual questions, such as questions about regulatory or 
community contexts, were placed in the later part of the questionnaire. Table 6.2 
presents the relationships between survey questions and the variables in this research. 
The explanations for the survey question design follow the table. 
Table 6.2 Survey Questions and their Association with Variables and Hypotheses 
Q ..... :~~p~q~~~~·~~ .· Relevant·· . .,, ·v;~~;i" .. :!.·~~'.;;~rr . ~ . " . . .;~Ar . ·. uestion ~ ~· ·~···-· !:g· ·.•. 
... ···'
0N'6i>;., ... IIVJi~tli~i~~·· ;§<: ..... · >i·Yz. " ········'.···•·./No~······· j •. </tf'.~~~,,~,~·,: ... .. <' ; ·:· . 
Question 1 1.1 - 1.20 H3 Task Complexity 
2.1 - 2.40 Hl-H7 
Overall Envirom11ental Accounting for Waste 
Management 
Question 2 2.1 - 2.23 Hla-H7a Accounting for Waste Flows and Activities 
2.24 - 2.31 Hl b-H7b Accounting for Hidden Information 
2.32 - 3.40 Hlc-H7c Accounting for Externalities 
Question 3 3.1 3.4 H2 Environmental Strategy 
Question 4 4.1 - 4.7 Hl Enviromnental Uncertainty 
Question 5 5.1 5.7 H4 Regulatory Pressures 
Question 6 6.1 - 6.7 H6 Community Expectations 
Question 7 7.1 - 7.4 HS Cognitive Pressures 
Question 8 8.1 - 8.5 H7 Inter-professional Communication 
Question I includes 20 "general" questions concerning waste operations and services. 
These questions mainly involve the provision of kerbside collection services, different 
waste and recycling collection designs (such as collection container, frequency, targeted 
materials, etc.), operations of material recovery facilities, and operations of landfills. 
This type of dichotomous questions attempts to capture the complexity of the waste 
management designs used by each council. For each question, if the participant 
answered "yes", a "l" was given; if the answer was "no", a "O" was recorded. The 
average score (total score divided by 20) represents the percentage of operations and 
services provided by individual councils. The higher the percentage, the higher the level 
of task complexity in an individual council. 
Question 2 1s concerned with the status of environmental accounting m local 
government. This question lists 40 indices of environmental accounting information. 
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The first 23 indices represent waste flows and activities infonnation, followed by 9 
indices representing hidden infonnation and 8 representing external impact information. 
The infonnation items are primarily based on the questions investigated in the case 
studies, although some minor changes were made after data analysis of the case studies 
in order to increase their applicability. First, the information on incineration was deleted 
because it was not applicable to any of the local councils studied. Second, a number of 
new items discovered from the case studies, such as cost per unit for recycling 
perfornrnnce evaluation, were added to the survey questionnaire. Finally, since the case 
studies revealed that a considerable number of information items, in particular, future 
costs and external impacts, were only partially identified and used by local government, 
yes/no type questions were considered inappropriate to differentiate the environmental 
accounting practices in each local council. Therefore, for each information item listed in 
the survey questionnaire, respondents were asked to specify the extent to which their 
councils used the infornrntion for waste management (i.e., 5 fully, 1 =never). 
Question 3 focuses on strategic priorities of each council for waste management. Four 
items adapted from the case studies and Roome's ( 1992) environmental strategy 
typologies are used to capture the proactivity of waste strategies in local government. 
These include "to achieve compliance with legislation", "to develop effective waste 
solutions for the benefit of the local community", "to achieve both environmental and 
financial excellence in waste management", and "to achieve State leadership in 
sustainable waste management". Respondents were asked to indicate how important 
these strategic goals were in relation to their waste management activities. The scoring 
for this question was "5" for "very important" and "1" for "not important". The higher 
the score allocated, the more proactive the environmental strategy. 
Question 4 examines the level of environmental uncertainty for each local council. 
Seven statements involving the availability of landfill space, the possibility of changes 
in waste disposal costs, services provision costs, costs of establishing new landfills, and 
the stability of recycling markets, are listed. Respondents were asked to indicate to what 
extent they agreed with the statements (5 =strongly agree, 1 =strongly disagree). Since 
the statements were all negatively worded, the scores were reversely recorded when the 
data for analysis was input, so that high scores reflected high uncertainty. 
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Question 5 is concerned with regulatory pressures on local government waste 
management. The factors mentioned in the case studies (such as the State's waste 
reduction target, the State's environment reporting requirement, the licence requirement 
for new landfill construction, etc.), and other factors suggested from the literature 
review (such as annual reporting of waste management income and expenditure to the 
NSW Depaiiment of Local Government, etc.), are included in this question. For the 
seven items listed, respondents were asked to indicate how important these 
requirements were for their waste management (5 =very important, 1 =not important). 
Question 6 examines community responses to local government waste management. 
Seven aspects of community involvement were generated from the findings in the case 
studies. Respondents were asked to indicate the extent to which the local community 
was interested in the listed actions or issues, such as participation in recycling programs, 
improvement in environmental performance of local waste management, public 
reporting about waste perfonnance, payment for environmental improvements, etc .. The 
scales for this question range from "5" (very interested) to "l" (not interested). 
Question 7 compares collective contexts around local councils, which may impose 
different cognitive pressures on individual councils. Respondents were asked to indicate 
how they viewed the waste management performance of other local councils in NSW, 
such as their neighbouring councils, councils similar in type and size, and other member 
councils in the regional local government associations in which they participated. If a 
respondent regarded the contextual councils' perfornrnnce as excellent, a score of "5" 
was given; if poor, a score of"l" was given. 
Question 8 is concerned with inter-professional development and communication. 
Respondents were asked to indicate how often they were involved in activities such as 
communicating with accounting or environmental specialists in their councils, engaging 
external consultants or experts in relation to waste management projects, etc .. It is 
expected that the more often they participate in such activities, the more likely they are 
able to improve their inter-disciplinary knowledge, thereby facilitating the development 
of environmental accounting in their local councils. The scale for this question is "5" for 
"always" and "l" for "never". 
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6.4 Missing Data Treatment 
Before any statistical analysis, it is considered vital to tackle the missing data issue first. 
Within the original 122 responses, five responses omitted considerable data. These 
responses were deleted directly from the data set. In the remaining 117 responses, eight 
responses omitted a few questions ( 12 values in total were omitted). Two steps were 
undertaken to assess and treat these missing data: investigation of the nature of missing 
data, and selection of methods to replace missing data. 
First, the nature of the missing data was examined. Little and Rubin (1987) argue that 
missing data can be replaced with unbiased estimates if data are missing completely at 
random (MCAR) or missing at random (MAR)30. To examine this, two assessments 
were made. 
(1) The general profiles of the cases containing missing data were identified. It was 
found that the cases with missing values included both urban (n 5) and rural 
councils (n 3). Also, the cases covered medium (n 3), large (n = 2) and very 
large (n = 3) local councils. From the spread of these cases, it appeared that missing 
values did not come from any particular group of local councils. This implied that 
the absence of data should be irrelevant to the general characteristics of local 
councils. 
(2) Statistical methods were used to examme the pattern of missing data. Through 
missing values analysis (MVA), Little's MCAR test for testing whether missing 
values are MCAR and the Student's t test for testing the probability of MAR were 
implemented. Little's MCAR test resulted in a chi-square of 57.858 (df 76; p 
. 940), which indicated that no identifiable pattern existed in the missing data and 
the missing values were assumed to be MCAR. In the t test for MAR, the means of 
variables that had 1 % or more of data missing (in this research only one variable 
contained two missing values, i.e., 1. 7% of the data were missing) and means of all 
other variables were compared. It was again found that there were no p values less 
30 MCAR is defined as data missing on a variable X such that its absence is independent of any other observed 
variable and independent of the values of X itself. On the other hand, MAR means data missing on a variable X such 
that its absence may be related to another observed variable but is independent of the values of X itself. 
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than 0.1. This suggested that no significant relationship between missing variables 
and other variables existed. So, the missing data were considered MAR. 
Second, the method of replacing missing data, confim1ed as randomly m1ssmg, was 
selected and implemented. The easiest method of treating missing data is to drop any 
case having a missing value from the analysis. However, the sample size in this research 
(n = 117) is small and the deletion of missing cases (n = 8) will further reduce the 
sample size and may generate bias. In these circumstances, the simple deletion method 
was rejected. Popular methods of replacing missing data rather than dropping data 
include Mean Replacement31 , Regression Imputation32 and Full Infomrntion Maximum 
Likelihood (FIML) estimation33 . In comparison with Mean Replacement and Multiple 
Regression Imputation, FIML is considered the better method for treating missing data 
because it produces the least bias in the missing values (Arbuckle 1996; Enders and 
Bandalos 2001 ). Therefore, this research adopted the FIML method to impute values for 
all missing observations in the data set. A new file with no missing data was generated 
after the treatment of missing data. 
6.5 Reliability of Variable Measurements 
Cronbach's Alpha34 was first used to calculate the reliability statistics before computing 
the aggregated scores for each variable, followed by Confirmatory Factor Analysis 
(CFA) to examine the consistency of factors for each variable. Table 6.3 presents the 
results of the reliability statistics for each variable. 
Jl Mean Replacement is a fonn of imputation where missing values on any one given variable are replaced with the 
mean score of that variable detemiined from the known cases. This missing value imputation method is simple but 
has become less recommended in recent years because the substitution of the mean score will reduce the variance of 
the variable. Reduced variance may either bias con-elation downward or inflate the correlation, which generates a 
spiked distribution at the mean in frequency distributions but an attenuation in con-elation of the item with others. 
'
2 Regression Imputation predicts the missing value based on non-missing data. This approach assumes that the same 
model can explain the data for the non-missing cases and for the missing cases. So under the regression imputation 
method, all cases with the same values on the independent variables will be imputed with the same value on the 
missing variable. This is likely to create a portion of the same problems as mean substitution because it may 
underestimate the variance of missing variables. 
33 FIML estimation of missing values is implemented by the expectation maximisation algorithm. This imputation 
method has fewer demands in the data in terms of statistical assumptions. 
34 Cronbach ·s Alpha coefficient measures the internal consistency of a single set of measurement scales. It has a 
range between 0 and l . 
171 
Chapter 6 Phase II: Survey Study 
Table 6.3 Summary of Reliability Statistics 
Question No. Variables No. of Question Cronbach's Alpha 
Items 
Ql Task Complexity 20 0.889 
Waste Flow and Activities 23 0.938 
Q2 Hidden Infom1ation 9 0.853 
External Information 8 0.868 
Q3 Environmental Strategy 4 0.839 
Q4 Environmental Uncertainty 7 0.742 
Q5 Regulatory Pressures 7 0.752 
Q6 Community Expectations 7 0.810 
Q7 Cognitative Pressures 4 0.818 
Q8 Inter-Professional Communication 5 0.814 
There is no specific benchmark for a satisfactory level of Cronbach's Alpha as it is 
difficult to specify a single level that can apply in all situations. Cannine and Zeller 
(1979, p. 51) suggest that a satisfactory level of reliability should not be below 0.80 for 
widely used scales. However, they also indicate that it is often too costly in tenns of 
time and money to obtain a high reliability coefficient. Ma6rner et al. ( 1996, p.45) argue 
that 0. 70 is the acceptable level for a reliable measurement scale. Table 6.3 shows that 
all measurement scales have achieved either a satisfactory level (above 0.80) or an 
acceptable level (above 0.70) of Cronbach's Alpha coefficients. 
Nevertheless, for a reliable measurement scale, all items of a variable should correlate 
with the total score of the variable. If the correlated item-total correlation is less than 0.3, 
suggesting the item is not highly correlated with the total score, or if deleting the item 
would result in higher or unchanged Cronbach's Alpha value, the item should be deleted 
because it has a negative impact on, or makes no contribution to, the overall reliability 
of the scales. After examining the item-total correlations for each variable, it was found 
that a number of item-total correlations were less than 0.3. Appendix-XII presents the 
results of the item-total correlation for the question items used to measure each variable. 
10 items were removed from four measurement scales, which resulted in the slightly 
improved Cronbach's Alpha coefficients listed in Table 6.4. 
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Table 6.4 Summary of Improved Reliability Statistics 
Question Variables No. of No. of Items Improved 
No. ltems Deleted Cronbach's Alpha 
QI Task Complexity 20 4 0.903 
Waste Flows and Activities 23 4 0.943 
Q2 Hidden Infonnation 9 0 0.853 
External Information 8 0 0.868 
Q3 Environmental Strategy 4 0 0.839 
Q4 Environmental Uncertainty 7 0 0.742 
Q5 Regulatory Pressures 7 1 0.814 
Q6 Community Expectations 7 1 0.823 
Q7 Cognitative Pressures 4 0 0.818 
Q8 Inter-Professional Communication 5 0 0.814 
From the final results in Table 6.4, it can be confirmed that all the questions achieved an 
acceptable level of reliability with nine Cronbach's Alpha coefficients above 0.80 and 
one above 0. 70. This suggests that the measurement scales used in this research have 
satisfactory internal reliability and can be used with confidence in the subsequent 
calculations and analysis. 
CF A was then used to examme if the number of variables and the loadings of the 
questions or items on them conform to expectations on the basis of pre-established 
theory. The CF A results indicated that only one factor was generated for each variable 
and the questions or items loaded to each factor/variable (after the removal of 10 
questions with a low level of reliability, as previously discussed) were statistically valid 
in that factor loading. This analysis confirms that the questions or items designed to 
represent each variable in this study are consistent and belong together. 
Next, composite scores for each variable were computed by averaging the scores of the 
items used to measure each variable35 , i.e., 
Score of' Each Item 
Score of' Each Variable=-------'=----·--------
. Total Number (~f Items fhr Each Variable 
'
5 One special case is Question Seven. For local councils that participated in regional associations and answered 
Question 7.4, the composite scores were obtained by averaging four measurement scales. For those local councils that 
did not participate in any regional association and did not answer Question 7.4, the composite scores were calculated 
by averaging only the first three measurement scales (Question 7. l to Question 7.3). 
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Supported by the results of the reliability tests, these average scores were considered 
representative for each variable examined in this research. 
6.6 Descriptive Statistics 
The descriptive results of the survey are repmied in this section. In section 6.6.1, the 
general results on environmental accounting practices are presented. The section also 
includes the level of accounting for each infonnation item in rural and urban regions. 
Section 6.6.2 presents the descriptive results on each independent variable. 
6.6.1 Survey Results on Environmental Accounting Levels 
As discussed in Section 6.3, the level of environmental accounting for waste 
management in this survey is measured by an information index, consisting of three 
infonnation aspects with a total of 36 information items (after the removal of four 
items). The descriptive statistics for these three infonnation aspects and the overall 
environmental accounting levels calculated as the average of the three aspects are 
shown in Table 6.5. 
Table 6.5 Descriptive Statistics of Environmental Accounting Levels 
Type of Local No. of Local Mean Standard Minimum Maximum 
Councils Councils Deviation 
Overall level of Total 117 2.90 0.75 l.40 4.45 
Environmental 
Accounting Urban 67 3.21 0.62 1.80 4.45 
Rural 50 2.48 0.70 1.40 4.28 
Accounting for Total 117 3.34 0.90 1.47 4.89 
Waste Flows and 
Activities Urban 67 3.78 0.67 1.84 4.89 
Rural 50 2.75 0.83 1.47 4.47 
L4ccounting for Total 117 3.00 0.84 Lll 5.00 
Hidden and 
Future Costs and Urban 67 3.22 0.81 1.33 4.89 
Impacts Rural 50 2.71 0.80 1.11 5.00 
L4ccounting for Total 117 2.35 0.83 1.00 4.13 
External Costs 
and Impacts Urban 67 2.64 0.77 1.00 4.13 
Rural 50 1.98 0.75 1.00 3.63 
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As the levels of environmental accounting are measured by 5-point scales, the mean 
scores range between 1 and 5. Table 6.5 shows that the overall level of environmental 
accounting is 2.90 (between "very little" and "to some extent"), indicating that 
environmental infonnation in waste management is far from fully accounted for. The 
mean scores of accounting for waste flows and activities, hidden infomrntion items and 
external infornrntion items, are 3.34, (between "to some extent" and "largely"), 3.00 
(just "to some extent") and 2.35 (between "very little" and "to some extent"). These 
results are consistent with the findings from the case studies that internal direct 
infonnation is most likely to be captured, while indirect or hidden infonnation is often 
overlooked and external infonnation is the least likely to be identified. This suggests 
that the broader the scopes of the infornrntion items, the less likely they are accounted 
for. 
Another issue noticed from the descriptive analysis of the survey data is the difference 
between urban and rural councils. Of 117 respondents, 67 are from urban councils and 
50 from rural councils. It appears that the levels of environmental accounting in urban 
councils are higher than in rural councils, particularly in the first aspect-waste flow 
and activity accounting. The mean score for the use of waste flow and activity 
infonnation in urban councils is 3.78 (close to "largely"), while in rural councils this is 
only 2. 7 5 (less than "to some extent"). The difference between the mean scores of these 
two groups of local councils is greater than 1. 
In tenns of using hidden environmental accounting infom1ation for waste management, 
the average level in urban councils is 3.22 (slightly higher than "to some extent") with 
the minimum score at 1.33 (between "never" and "very little") and the maximum score 
at 4.89 (close to "fully" use). In rural councils, the average level of using hidden 
information is 2. 71 (close to "to some extent"). It appears that the difference between 
rural and urban councils in accounting for hidden costs and impacts is smaller than in 
accounting for waste flows and activities. The minimum score for using hidden 
infornrntion in rural councils is 1.11, lower than that in urban councils. However, the 
maximum score in rural councils is 5.00, higher than the maximum score in urban 
councils. 
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As for external cost and impact accounting, the difference between rural and urban 
councils is obvious again. The mean score of internalising external costs and impacts in 
urban councils is 2.64 (between "very little" and "to some extent") while in rural 
councils this is only 1.98 (less than "very little"). The mean difference is almost 0. 7. 
The minimum score in both urban and rural councils is 1.00, which means externalities 
are totally overlooked. This minimum score in external cost and impact accounting is 
the lowest in comparison with the first two aspects of environmental accounting 
analysed above. 
Because of the differences between urban and rural councils in all aspects of 
environmental accounting, the mean score of the overall level of environmental 
accounting in urban councils (mean = 3.21) is nearly 0.8 higher than that in rural 
councils (mean= 2.48). This raises the question of whether the type oflocal government 
is one of the factors that has an effect on environmental accounting practices. This 
question is discussed later. 
As one focus of this research is current practices of environmental accounting in local 
government waste management, a detailed analysis of the environmental accounting 
levels for each information item can highlight the emphasis of cmTent accounting 
practices and those areas where information is inadequate. The average accounting 
levels for each infonnation item examined and the rank of mean scores are shown in 
Table 6.6. The environmental accounting levels presented in order of question numbers 
can be found in Appendix-XIII. 
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Table 6.6 Summary of Accounting Levels for Each Information Item 
Information Items Mean Rank 
Q2.10 Garbage waste collection costs 4.41 1 
Q2.ll Garbage waste disposal costs 4.34 2 
Q2.2 Quantity of waste sent to landfill 4.03 3 
Q2.l Quantity of garbage waste collected 4.01 4 
Q2.3 Quantity of total recyclables collected 3.87 5 
Q2.12 Total recyclable collection costs 3.74 6 
Q2.5 Quantity of total recyclables recovered 3.65 7 
Q2.25 Administrative costs for waste management 3.64 8 
Q2.9 Quantity of green waste collected 3.53 9 
Q2.4 Quantities of different recyclables collected 3.48 10 
Q2.6 Quantities of dzfferent recyclables recovered 3.37 11 
Q2.26 Waste reporting and auditing costs 3.23 12 
Q2.23 Green waste processing costs 3.22 13 
Q2.27 Landfill disposal costs avoided via recycling and reduction 3.21 14 
Q2.7 Contamination rate of total recyclables 3.12 15 
Q2.13 Total recyclable sorting and recovery costs 3.03 16 
Q2.24 Public waste education and outreach costs 3.03 17 
Q2.31 Anticipated costs of regulatory changes (e.g. future regulatory changes for 2.99 18 
waste minimisation, new landfill sites) 
Q2.18 Cost per tonne for total recyclables 2.97 19 
Q2.33 Environmental benefits from current recycling services (e.g. recovered 2.97 
resources) 19 
Q2.22 Green waste collection costs 2.89 21 
Q2.20 Cost per household for total recyclables 2.86 22 
Q2.28 Costs associated with expected closure oflandfill(s) currently being used 2.83 23 
Q2.30 Expected costs of landfill site and facility replacement 2.78 24 
Q2.29 Expected costs of long-term post-closure, rehabilitation and monitoring ol 2.77 25 landfill(s) currently being used 
Q2.8 Contamination rates of different recyclables 2.61 26 
Q2.32 Anticipated remediation costs (e.g. undiscovered and/or future release of 2.56 27 
contaminants from landfill sites) 
Q2.38 Costs associated with landfill leachate collection and treatment for protection 2.56 28 
of ground water 
Q2.34 Environn1ental impacts generated by current recycling services (e.g. air 2.49 
emissions from transporting recyclables) 29 
Q2.35 Economic value of resources being buried as waste in landfill 2.40 30 
Q2.19 Costs per tonne for different recyclables 2.26 31 
Costs associated with reducing greenhouse effects contributed by waste 
Q2.36 streams (e.g. collecting and monitoring methane and carbon dioxide 2.25 32 
emissions) 
Q2.15 Collection costs for different recyclables 2.15 33 
Q2.37 Costs associated with controlling toxic and odorous landfill gas emissions 2.08 34 
Q2.40 Costs associated with the loss of amenity because of waste disposal (e.g. dust. 2.07 35 pest, litter, etc.) 
Q2.39 Costs associated with the loss of land capacity and value because of waste 2.01 36 disposal 
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Table 6.6 shows that there are four infonnation items (ranked 1 to 4) with mean scores 
higher than 4.0, which suggests that these infonnation items have been largely captured 
for waste management in most local councils. These include "garbage waste collection 
costs" (mean= 4.41), "garbage waste disposal costs" (mean 4.34), "quantity of waste 
sent to landfill" (mean 4.03), and "quantity of garbage waste collected" (mean= 4.01). 
It is apparent that the most frequently used infonnation items all relate to garbage waste 
stream and disposal. 
Most inforn1ation regarding recyclable and green waste flows and activities has been 
accounted for to some extent, i.e., mean scores are greater or close to 3.00. The 
information items holding the highest average levels include "quantity of total 
recyclables collected" (mean 3.87, rank 5), "total recyclable collection cost" (mean 
3.74, rank = 6), "quantity of total recyclables recovered" (mean 3.65, rank = 7), 
"quantity of green waste collected" (mean 3.53, rank 9), and "quantities of different 
recyclables collected" (mean= 3.48, rank= 10). The results imply that total figures are 
more likely to be identified than segregated figures such as cost and quantity 
information in relation to different activities or recyclables. As not many local councils 
allocate costs to different activities and materials, some recycling infornrntion has been 
missed out and its mean scores rank as one of the lowest. For example, the average level 
of "cost per tonne for different recyclables" is 2.26, ranked 31; the mean score of 
"collection costs for different recyclables" is only 2.15, ranked 33. 
When companng the physical and monetary information, Table 6.6 reconfirms the 
finding from the case studies that local councils are more likely to provide physical 
infonnation than monetary information when accounting for waste flows and activities. 
As stated above, information items ranked in the top 10 primarily include the 
information about quantities. Although some cost infonnation, such as garbage 
collection cost and total recyclable collection cost, appears in the highest rankings, 
many others have lower mean scores and ranking levels, such as "total recyclable 
sorting and recovery costs" (mean = 3.03, rank 16), "cost per tonne for total 
recyclables" (mean 2. 97, rank 19), "cost per household for total recyclables" (mean 
2.86, rank 22), etc .. 
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While the high rankings are mostly located in the waste flow and activity accounting 
category, there are a few exceptions. For example, the mean score of using 
administrative costs for waste management is 3.64 (between "to some extent" and 
"largely"), ranked eighth, and the average level of using waste reporting and auditing 
costs is 3.23 (slightly higher than "to some extent"), ranked 12th. These infonnation 
items fall into the category of accounting for hidden costs in overheads and future 
periods. Although hidden in overheads, managerial and reporting cost information is 
often regarded as useful in accounting for waste management perf01mance. Such hidden 
infonnation is more frequently used than future oriented infonnation. The average 
levels of using future oriented infonnation are between 2.50 and 2.80 (between "very 
little" and "to some extent") and are generally lowly ranked. For example, the mean 
score of "cost associated with expected closure of landfill(s) cmTently being used" is 
2.83, ranked 23rd, and the mean score of "expected costs of landfill site and facility 
replacement" is 2.78, ranked 24th. Hidden infonnation items ranked at the middle level 
include "landfill disposal costs avoided via recycling" (mean 3.21, rank = 14) and 
"public waste education and outreach costs" (mean= 3.03, rank 17). 
In relation to internalising externalities, the highest mean score across external 
infonnation items appears in accounting for "environmental benefits from current 
recycling services" (mean 2.97, rank 19). This suggests that environmental issues 
have become a consideration in measuring recycling performance and overall waste 
management perfonnance in addition to the benefits of recycling. However, the average 
level of accounting for "environmental impacts generated by current recycling services" 
(mean = 2.49, rank 29) is lower. This implies that comprehensive evaluation of 
recycling programs has not been underiaken by local councils and recycling services 
may have been taken for granted based on their presumed benefits. Jn terms of other 
externalities, they mainly fall into the lowest ranking category (ranked from 28th to 
36th) with mean scores ofless than 2.50. The least used infonnation items include "cost 
associated with the loss of amenity" (mean 2.07, rank= 35) and "costs associated with 
the loss of land capacity and value" (mean= 2.01, rank 36). Very little of this type of 
information has been taken into account. 
In general, external environmental costs have received less attention than internal costs 
and impacts. The means of accounting level for externalities are all below 3.00 and 
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more than half of the information items have mean scores less than 2.50. This 
reconfinns that many local councils have not recognised and internalised external 
environmental costs and impacts in their waste management processes. 
6.6.2 Survey Results on Contingency and Institutional Explanations 
This section reports the descriptive statistics of contingency and institutional 
explanations proposed in this research. Table 6.7 presents the average levels of 
contingency variables (i.e., task complexity, environmental strategy and environmental 
uncertainty) and institutional variables (i.e., regulatory pressures, community 
expectations, cognitive pressures, and inter-professional communication). 
Table 6.7 Descriptive Statistics of Contingency and Institutional Variables 
Type of Local No. of Local Mean Standard Minimum Maximum 
Councils Councils Deviation 
Task Complexity Total 117 0.55 0.27 0.00 0.93 
Urban 67 0.67 0.19 0.07 0.93 
Rural 50 0.39 0.28 0.00 0.87 
Environmental Total 117 3.93 0.64 1.75 5.00 
Strategy 
Urban 67 4.16 0.53 2.75 5.00 
Rural 50 3.62 0.65 1.75 5.00 
Environmental Total 117 3.02 0.49 1.57 4.00 
Uncertainty 
Urban 67 3.19 0.44 2.00 4.00 
Rural 50 2.80 0.48 1.57 3.71 
Regulatory Total 117 3.33 0.75 1.00 4.83 
Pressures 
Urban 67 3.60 0.61 2.17 4.83 
Rural 50 2.97 0.78 1.00 4.50 
Community Total 117 3.48 0.60 1.71 4.71 
Expectations 
Urban 67 3.62 0.51 2.00 4.57 
Rural 50 3.30 0.67 1.71 4.71 
Cognitive Total 117 3.27 0.53 1.25 4.50 
Pressures 
Urban 67 3.43 0.50 2.25 4.50 
Rural 50 3.06 0.51 1.25 4.00 
Inter- Total 117 3.06 0.72 1.00 4.80 
Professional 
Communication Urban 67 3.34 0.50 2.40 4.80 
Rural 50 2.68 0.79 1.00 3.80 
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From the descriptive results presented in Table 6. 7, it can be seen that most mean scores 
of the independent variables are at the middle levels, except the mean of environmental 
strategy. The mean score of environmental strategy is 3.93, which is much higher than 
the theoretical middle (i.e., 3.00). This suggests that the importance of environmental 
strategy has been recognised by most local councils, especially by urban local councils 
in which the mean score reaches 4.16. Local councils are working, or perceive 
themselves as working, towards proactive environmental strategies beyond compliance. 
The maximum scores in both rural and urban councils are 5.00, representing the highest 
maximum values among all variables. Three urban councils and one rural council are 
recorded as having these maximums, which implies that proactive environmental 
strategies such as achieving results beyond compliance or sustainability leadership are 
regarded as very important to these councils' waste management. 
Table 6.7 also shows that the average levels of all independent variables in urban 
councils are higher than in rural councils, especially in task complexity, regulatory 
pressures, and inter-professional communication. The mean score of task complexity in 
urban councils is 0.67, while the same mean in rural councils is 0.39. This suggests that 
urban councils manage about two thirds of the main services and operations listed, 
while rural councils only provide around one third of these services. In relation to 
regulatory pressures, the mean scores in urban and rural councils are 3 .60 and 2. 97 
respectively, which implies that urban councils are much more likely to perceive the 
stringency and importance of current regulatory requirements and changes than their 
rural counterparts. Similarly, the mean score of inter-professional communication in 
urban councils (3.34) is higher than in rural councils (2.68), suggesting that waste 
management staff in rural councils develop communication less frequently with 
professionals in other relevant disciplines. 
6.7 Hypotheses Testing 
In this section, inferential statistical analysis and the results of the analysis are presented. 
Before testing the hypotheses, the correlations between variables and the assumption of 
nonnal distribution were examined and reported in Sections 6.7.1 and 6.7.2. A few 
additional considerations are included in Section 6.7.3. Section 6.7.4 presents the 
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regression model testing, followed by a summary of the testing results and theoretical 
implications in Sections 6.7.5 and 6.7.6. 
6. 7 .1 Correlations between Variables 
High correlations between independent variables may cause collinearity problems and 
provide unreliable estimates for the association between dependent and independent 
variables. As a rule of thumb, intercorrelation among independent variables above .80 
signals a possible problem. In this study, both the Pearson product moment correlation 
and the Spearman's rho correlation were used to analyse the intercorrelation36 between 
the independent variables: Task Complexity (TASK), Environmental Strategy (STRAY), 
Environmental Unce1iainty ( UNCER1), Regulatory Pressures (REG), Community 
Expectations (COMM), Cognitive Pressures (MIMIC) and Inter-professional 
Communication (INTERPROF), and between the independent variables and the 
dependent variable: the overall level of Environmental Accounting for Waste 
Management (EA WM). The Pearson product moment correlation matrix and the 
non-parametric Spearman's rho correlation matrix are shown in Tables 6.8 and 6.9. 
36 Pearson product moment correlation is suitable for continuous variables, or one continuous and one dichotomous 
variable. The underlying assumption of the Pearson correlation test is that variables must be nonnally distributed. 
Spearman ·s rho correlation is a non-parametric test with fewer restrictions. It docs not require the nonnality 
assumption and is widely used for ordinal data. This study contains both continuous and dichotomous variables, some 
of which may not be nonnally distributed. Therefore, both the Pearson product moment correlation and Spcam1an ·s 
rho correlation were used to test variable correlations. 
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Table 6.8 Pearson Product Moment Correlation Matrix 
EAWM TASK STRAT UN CERT REG COMM MIMIC 
TASK 0.668 
(.000) 
STRAT 0.687 0.512 
(.000) (.000) 
UNCERT 0.401 0.423 0.276 
(.000) (.000) (.001) 
REG 0.471 0.329 0.4 70 0.194 
(.000) (.000) (.000) (.018) 
COMM 0.482 0.346 0.526 0.300 0.317 
(.000) (.000) (.000) (.001) (.000) 
MIMIC 0.399 0.372 0.392 0.270 0.314 0.382 
(.000) (.000) (.O()(J) (.002) (.000) (.000) 
INTERPROF 0.685 0.558 0.620 0.279 0.410 0.512 0.387 
(.000) (.000) (.000) (.001) (.000) (.000) (.000) 
One-tailed significance level is provided in brackets. 
Table 6.9 Spearman's Rho Correlation Matrix 
EAWM TASK STRAT UN CERT REG COMM MIMIC 
TASK 0.678 
(.000) 
STRAT 0.690 0.552 
(.000) (.000) 
UN CERT 0.405 0.417 0.264 
(.000) (.000) (.002) 
REG 0.465 0.370 0.489 ().185 
(.000) (.000) (.000) (.()23) 
COMM 0.450 0.352 0.487 0.279 0.335 
(.000) (.000) (.000) (.001) (.000) 
MIMIC 0.415 0.398 0.409 0.231 0.294 0.383 
(.000) (.000) (.000) (.006) (.001) (.000) 
INTERPROF 0.661 0.542 0.577 0.243 0.376 0.511 0.362 
(.000) (.000) (.000) (.004) (.000) (.000) (.000) 
One-tailed significance level is provided in brackets. 
The results in Tables 6.8 and 6.9 show that the dependent variable and the independent 
variables are all correlated in the expected direction. EA WM is more closely related to 
TASK, STRAT and INTERPROF than to the other four predictors. The correlation 
coefficients of TASK, STRA T and INTERPROF are 0.668, 0.687 and 0.685 in the 
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Pearson correlation matrix, and reach 0.678, 0.690 and 0.661 in the Spearman 
correlation matrix. The correlation coefficients of the other four independent variables 
are between 0.3 and 0.5. 
Both the Pearson's test and the Spearman' s test indicate that most intercorrelations 
between independent variables are moderate, with correlation coefficients between 0.3 
and 0.5. Although there are a few large correlation coefficients, none of them are higher 
than 0. 7. These results suggest that there is no severe problem of collinearity among 
independent variables. 
6.7.2 Linearity and Normality Assumptions 
Before using a linear regression model to test the hypotheses, a number of assumptions 
were examined. The first assumption examined was linearity. Appendix-XIV presents 
the scatterplots of the independent variables against the dependent variable. The results 
show that a linear relation appears in each plot. It appears that the linear models fit 
better for TASK (R2 0.442), STRAT (R2 = 0.472) and INTERPROF (R2 = 0.470), 
while the linear relationships appear less strong between the dependent variable and 
MIMIC (R 2 0.159) and UN CERT (R2 = 0.161 ). 
In measuring parameter estimates, a linear regression model also assumes normal 
distributions for each continuous variable37 . To examine the normality of the variables 
in this study, the measures of the skewness (i.e., asymmetry) and kurtosis (i.e., peakness 
or flatness) of the variable distributions, and the Kolmogorov-Smirnov (K-S) 
one-sample test were undertaken. A normal distribution is symmetric and should have a 
skewness value of zero or close to zero38 . Kurtosis is a measure of the extent to which 
observations cluster around a central point. For a normal distribution, the value of the 
kurtosis statistic is zero or approximate to zero39. There is no upper limit for the 
37 If variables are not nonnally distributed, the F-test statistic of model fit will be inflated and the standard emirs 
used to test the significance of individual parameter estimates will be deflated. The consequence of this is that the 
model is more likely to be rejected even though the model may not be false and the particular parameter estimates are 
statistically significantly different from zero even though this in fact may not be the case. 
A distribution with a significant positive skewness has a long right tail while a distribution with a significant 
negative skewness has a long lcti tail. 
39 Positive kurtosis indicates that the observations cluster more and have longer tails than those in the nonnal 
distribution, and negative kurtosis indicates that the observations cluster less and have shorter tails. 
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skewness and kurtosis statistic. As a rule of thumb, the absolute value of the skewness 
statistic and the kurtosis statistic should not exceed twice their respective standard 
en-ors. The K-S test compares an observed cumulative distribution with a theoretical 
cumulative distribution and the significant result indicates the departure of a variable 
from a nonnal distribution. Table 6.10 presents the results of these nonnality tests for 
each variable distribution. 
Table 6.10 Skewness and Kurtosis Statistics of Variables 
Skewness Kurtosis K-S Statistics 
Statistic Std. Error Statistic Std. Error Z Scores 2-tailed 
Significance 
EAWM 
-.051 .224 -.623 .444 .453 .987 
TASK 
-.862 .224 ... · -~531 .444 2.074 .000 
STRAT 
-.530 .224 .2l7 .444 L458 . .029 
UN CERT 
-.264 .224 -.l9L. .444 .··<.930·· .353 
;;,101 '"" REG .224 .444 .960 .316 
COMM 
-.644 .224 .350 .444 1.061 .210 
MIMIC 
. 
.912' .r.~J4 .:..350 .224 .444 .. .011 '".1~8, .•.... INTERPROF . .224 .536 .444 L.520 .020 
: 
Valid N (listwise) 117 
It can be seen from Table 6.10 that twice the standard en-or of the skewness is 0.448 and 
twice the standard en-or of the kurtosis is 0.888. Most variables have skewness and 
kurtosis statistics less than twice the standard en-ors, indicating that these variable 
distributions satisfy the normality assumption. However, four variables, TASK, STRAT, 
COMM and INTERPROF, are negatively skewed with the absolute values of skewness 
statistics greater than 0.448 (their skewness statistics are in boldface in Table 6.10). One 
variable, MIMIC, was found to have a kurtosis problem as its statistic reaches 0.922 (its 
kurtosis statistic is in boldface in Table 6.10). The results of the K-S tests show that 
TASK, STRAT, MIMIC and INTERPROF are significant at the 0.05 levels, indicating 
that they are not nonnally distributed. 
In order to make all variables satisfy the normality assumption, mathematical 
transfonnations for five variables, TASK, STRAT, COMM, MIMIC and INTERPROF, 
were perfonned. Common methods used in data transformation are the natural 
logarithmic transformation and the square or square root transformation. A prerequisite 
for a logarithmic transfonnation is that the original distribution must be positively (i.e., 
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right) skewed and thereby can be made more symmetrical after the logarithmic 
transfomrntion. Table 6.10 shows that the five variables that do not fit the nonnality 
assumption are all negatively (i.e., left) skewed. So, to meet the criterion of a log 
transfomrntion, all variables were rescored before the log transfonnations, i.e., the 
original scores were reversely recorded. The purpose of this rescoring was to reverse the 
ordering of the observations for both dependent and independent variables but at the 
same time keep the original relationships between variables unchanged. After the 
rescoring, the five variables that needed to be transfonned became positively skewed. 
Then, logarithmic transfomrntions were performed. The skewness, ku1iosis and K-S 
statistics of the logarithmic transformations are provided in Table 6.11. Tables 6.12 and 
6.13 present the results of the square and the square root transformations. 
Table 6.11 Skewness, Kurtosis and K-S Statistics of Log Transformations 
Skewness Kurtosis K-S Statistics 
Statistic Std. Error Statistic Std. Error Z Scores 2-tailed 
Significance 
TASK -~159 .224 -.248 .444 1;134 .. .153 
STRAT 
·. .. 
L24P -.259 .224 ~.297 .444 .093 
-.012 -.048 
>"', 
COMM .224 .444 .66J>. .774 
MIMIC 
-.326 .· .224 . .254 .444 {i62:· .004 
INTERPROF .. 
-.080 .224 .. 804 .444 1.12.J .160 . 
Table 6.12 Skewness, Kurtosis and K-S Statistics of Square Transformations 
Skewness Kurtosis K-S Statistics 
Statistic Std. Error Statistic Std. Error Z Scores 2-tailed 
Significance 
TASK 
-.)70 .224 -.998 .444 1.407 .038 ;; , ,, 
STRAT 
-.079 .224 ~.473 .444 1.119 .164 
COMM 
-.149. .224 -.261 .444 ;796 .551 
MIMIC 
. 254 .224 -.ow . .444 1.789 .003 
INTERPROF ,-.004 .224 ;159 .444 1.213 . .105 
Table 6.13 Skewness, Kurtosis and K-S Statistics of Square root Transformations 
Skewness Kurtosis K-S Statistics 
Statistic Std. Error Statistic Std. Error Z Scores 2-tailed 
Significance 
TASK 
-1A22 .224 .970 .444 2.891 ... .000 
STRAT ;.;.820 .224 1.056 .444 l.618f' .011 
COMM .,..933 .224 1.024 .444 f.285 .. .073 
J 
MIMIC 
-.809. .224 2.589 .444 1.799 .003 
INTERPROF 
-1.165/ .. .224 .. 1:555 .444 
' 
};711 .006 
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The results in Table 6.11 show that all log transfonned variables satisfy the skewness 
and kmiosis criteria. The skewness statistics for TASK, STRAT, COMM and 
INTERPROF have changed to 0.159, 0.259, 0.012 and 0.080, all less than twice the 
standard error (0.448). The kurtosis statistic of MIMIC has reduced to 0.254, below the 
hurdle 0.888. However, the result of the K-S test for MIMIC is still at a significant level 
(p = 0.004). 
The results of the square transformation in Table 6.12 indicate that all square 
transformed variables satisfy the skewness criteria. However, the kurtosis statistic of 
TASK is above the hurdle of 0.888. The K-S statistics of TASK (p = 0.038) and MIMIC 
(p = 0.003) are still at significant levels. These results suggest that TASK and MIMIC 
may still have some normality problem after the square transformations. 
In Table 6.13, the results of the square root transformations show that none of the 
transformed variables have improved their normality situation as intended. On the 
contrary, variables depart even more severely from the normal distribution after the 
transfomiations. These results indicate that using square root is not appropriate for the 
data transformation in this study. 
When comparing the results in Table 6.11 and Table 6.12, it appears that the logarithmic 
transformations provide better results than the square transformations. Although the K-S 
test result for MlMIC is not satisfactory, the problem found in the kurtosis test 
disappears after the log transformation, but remains after the square transfmmation. 
Therefore, log transformations are used for this study. 
6.7.3 Additional Considerations 
In addition to examining the proposed independent variables, it is considered necessary 
to control other possible effects that may contribute to the regression model. These 
include the effects of type of local government and a few interactions between 
independent variables. 
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6.7.3.1 Type of Local Government 
From the results of the descriptive statistics, it appears that environmental accounting 
practices in urban councils differ from those in rural councils. Most descriptive results 
indicate that, on average, urban councils have higher levels of environmental accounting 
for waste management than rural councils. This suggests that type of local government 
may have an effect on environmental accounting practices. Therefore, type of local 
government (TYPE) was controlled in testing the hypotheses. TYPE is a dummy 
variable, which was scored "l" for urban councils, and scored "O" for rural councils. 
6.7.3.2 Potential Interaction Effects 
The relationships between the individual independent variables and the dependent 
variable may be affected by the interactions between independent variables. Based on 
the previous literature, two potential interactions were considered and tested. First is the 
interaction between environmental strategy and environmental uncertainty. 
Organisational strategy has been conceptualised as a pattern of responses to external 
environmental conditions (Ginsberg and Venkatraman 1985; Chenhall 2003). Gupta and 
Govindarajan (1984) argue that an organisation may choose different strategic responses 
to the disturbances caused by different levels of environmental uncertainty, which 
implies that strategy could be a potential mediator or moderator influencing the effect of 
environmental uncertainty on an organisation's internal management and accounting 
processes. Environmental strategy may have a similar moderating function as that of 
organisational strategy. This can be implied from Parker's (1997) argument that 
environmental strategy can act as a moderator between external environmental 
uncertainty and environmental accounting actions. A high level of environmental 
uncertainty, accompanied by the adoption of a proactive environmental strategy, is more 
likely to be associated with a high level of environmental accounting than a high level 
of environmental uncertainty with the adoption of a reactive environmental strategy. 
Therefore, the first interaction term considered is the interaction between STRAT and 
UNCERT (i.e., STRAT*UNCERT). 
Second is the interaction between regulatory pressures and community expectations. 
Although Chapter 5 indicates that the institutional pillars are distinguishable and each 
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has its own characteristics, Hoffman (2001) suggests that regulatory compliance and 
social responsibility are two interactive cultural frames of environmental practices that 
represent organisations' respective interests and constraints. Jennings and Zandbergen 
( 1995) argue that the adoption and diffusion of the concepts and practices of ecological 
sustainability rely more on coercive pressures than on nonnative pressures, and that the 
strength of coercive pressures influences the role of nonnative pressures in motivating 
corporate sustainable activities. This implies an interaction effect between regulatory 
pressures and social nonnative pressures on environmental management. In terms of 
environmental accounting, it is expected that a high level of community expectations, 
accompanied by a high level of regulatory pressures, is more likely to promote the 
development of environmental accounting than a high level of community expectations 
accompanied by a low level of regulatory pressures. Therefore, the second interaction 
term considered is the interaction between COMM and REG (i.e., COMM*REG). 
6.7.4 Results of Hypotheses Testing 
The relationships hypothesised in this research can be expressed as the following linear 
regression model: 
EAWM /30 + /31TASK + /32STRAT + f33UNCERT + f34REG + f35COMM + /3rMIMIC + 
/31INTERPROF +/38TYPE + f39STRAT*UNCERT + /3u;COMM*REG+ E 
Where: 
EAWM 
TASK 
STRAT 
UN CERT 
REG 
COMM 
MIMIC 
INTERPROF 
TYPE 
STRAT*UNCERT 
COMM* REG 
E 
the level of environmental accounting for waste management 
the level of task complexity 
the proactivity of environmental strategy 
the level of environmental uncertainty 
the level of environmental regulatory pressures 
the level of community environmental expectations 
the level of environmental cognitive pressures 
the level of inter-professional communication 
=type oflocal government, i.e., 1 for urban councils and 0 for 
rural councils 
the interaction term between environmental strategy and 
environmental uncertainty 
the interaction tenn between community environmental 
expectations and environmental regulatory pressures 
error term 
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The regression model includes four regression tests. The first test is the re,gression of the 
contingency and institutional variables on the overall level of environmental accounting 
for waste management (EA Wli1). This regression examines the seven main hypotheses. 
The other three tests examine the sub-hypotheses. The second test is the regression on 
the level of accounting for waste flows and activities (EAWM-WFA). The third test is 
the regression on the level of accounting for hidden and future costs and impacts 
(EA WM-IIF~4). The fourth test is the re!:,rression on the level of accounting for 
environmental externalities (EA WM-EEA). Regressions on these different features of 
environmental accounting can establish whether contingency and institutional 
explanations contribute differently to the development of the three aspects of 
environmental accounting. 
One point that needs attention is that the inclusion of an interaction term in a linear 
regression model can drastically increase the level of collinearity (because of the high 
correlation between constituent variables and the interaction tenn). The increased level 
of collinearity may distort the beta coefficients in an interactive model, and thereby the 
significant coefficients in an additive40model could change or become non-significant 
after the inclusion of an interaction tenn. In this regard, it is necessary to examine both 
the additive models (without interactions) and non-additive models (with interactions 
included). Table 6.14 presents the results of the four regression tests. 
40 An additive model is a regular regression model in which the relationship between the independent and dependent 
variables is additive, i.e., the effect of an independent variable on a dependent variable is constant regardless of the 
value of any other independent variables. The inclusion of an interaction term is "non-additive", meaning that the 
effect of one independent variable on the dependent variable varies according the value of a second independent 
variable. In a non-additive model, the beta cocf1icient of the interaction tenn estimates particular conditional 
relationships rather than general ones. 
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Table 6.14 Regressions on Environmental Accounting for Waste Management 
Independent 
variables 
(Constant) 
TASK 
STRAT 
UN CERT 
REG 
COMM 
MIMIC 
INTERPROF 
TYPE 
STRAT*UNCERT 
COMM* REG 
F 
R 2 - Adjusted 
n 
Regression on 
EAWM 
.466 
(.199) 
.156 
(.867) 
.266 .260 
(.000)*** (.001 )*** 
.315 .312 
(.000)*** (.444) 
.115 .118 
(.065)* (.446) 
.086 
(. l 78) 
.052 
(.421) 
.021 
(.740) 
.188 
(.443) 
.153 
(.519) 
.018 
(.772) 
.241 .251 
(.001 )*** (.002)*** 
.019 
(.778) 
.025 
(.722) 
.001 
(.998) 
-.170 
(.662) 
29.653 23.35 
.664 .658 
117 117 
One-tailed p values are provided in brackets. 
Regression on 
EAWM-WFA 
-.498 
(.226) 
-.763 
(.4 72) 
Regression on 
EAWM-HFA 
.660 
(.220) 
-.025 
(.985) 
.343 .345 .187 .169 
(.091 )* (.000)*** (.000)*** (.057)* 
.172 .340 
(.016)** (.379) 
.133 .192 
(.025)** (.191) 
.025 
(.679) 
-.006 
(.980) 
.122 .100 
(.049)** (.655) 
.027 
(.641) 
.028 
(.644) 
.357 .183 
(.000)*** (.734) 
.076 
(.358) 
.099 
(.242) 
-.042 
(.625) 
.015 
(.854) 
.024 
(.905) 
.402 
(.215) 
.249 
(.42 7) 
.009 
(.917) 
.219 .227 .239 .256 
(.002)*** (.003)*** (.016)** (.017)** 
.126 .125 
(.053)* (.060)* 
-.199 
(.658) 
.044 
(.904) 
34.817 27.409 
.700 .695 
117 117 
-.106 
(.242) 
-.090 
(.329) 
.200 
(. 750) 
-.498 
(.333) 
11.119 8.904 
.411 .405 
117 117 
(***),(**)and(*) denote significance at the 0.01, 0.05 and 0.10 levels, respectively. 
Regression on 
EAWM-EEA 
1.235 l .253 
(.OJ 9)* (.353) 
.160 
(.099)* 
.159 
(.109) 
.305 .292 
(.002)*** (.585) 
.092 
(.260) 
.106 
(.204) 
.052 
(.541) 
.011 
(.895) 
.175 
(.072)* 
.023 
(.799) 
.087 
(.668) 
.109 
(. 734) 
.054 
(.861) 
.011 
(.897) 
.174 
(.099)* 
.023 
(.804) 
.016 
(.979) 
-.004 
(.993) 
11.714 9.197 
.425 .414 
117 117 
In the first regression test on EA WM, four variables, TASK, STRA T, UN CERT and 
INTERPROF, are significant. The adjusted R2 of the regression model 1s 0.664, 
indicating that the four predictors explain around 66% of the total vanancc of 
environmental accounting41 . The significance of TASK, STRAT and INTERPROF is at 
the 0.01 level (p < 0.01) and the significance of UNCERT is at the 0.10 level (p = 
0.065). STRA T explains the greatest amount of variance in the overall environmental 
41 As homosccdasticity is an assumption for a regression model, a seattcrplot of the residual tenns against the 
predicted value of the dependent variable was checked in each regression test. No systematic pattern between the 
predicted value and the residual terms was found. This suggests that the relationships between variables arc likely to 
be homosccdastic. 
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accounting practices. The standardised coefficient of STRA T is 0.315, indicating a 
strong relation between the proactivity of environmental strategy and the level of 
environmental accounting for local government waste management. TASK and 
INTERPROF explain a similar amount of variances in the level of environmental 
accounting. The coefficients of TASK and INTERPROF are 0.266 and 0.241. The 
significant coefficients of TASK and INTERPROF confinn that environmental 
accounting for waste management is significantly driven by the complexity of waste 
services and operations, and the enhancement of inter-professional communication. The 
coefficient of UN CERT is 0.115, indicating that a higher (lower) level of environmental 
uncertainty in waste management is associated with a higher (lower) level of 
environmental accounting. The positive and significant results of these four variables 
support hypotheses Hl, H2, H3 and H7. 
Three institutional variables, REG, COMM, MIMIC, and the control variable, TYPE, 
are insignificant in the first regression test. These results suggest that regulatory 
pressures, community expectations and environmental mimicry are not playing 
significant roles in motivating the current development of environmental accounting in 
local government waste management. Therefore, hypotheses H4, HS and H6 are 
rejected. Also, there is no statistically significant difference in environmental 
accounting practices between urban and rural councils, which is contrary to expectations 
based on the results of the descriptive statistics. The two interactions are not significant. 
After the two interaction tenns are included, the adjusted R2 is slightly decreased rather 
than improved. 
When splitting the dependent variable into three aspects of environmental accounting, 
the results are different. In the second regression, the adjusted R2 slightly increases to 
0.700, indicating that the independent variables explain 70% of the total variance of 
EAWM-WFA. The results show that six variables are significantly associated with the 
level of waste flow and activity accounting. These variables are TASK, STRAT, 
UNCERT, COMM, INTERPROF and TYPE. Hence, hypotheses Hla, H2a, H3a, H6a 
and H7a are supported. 
The significance of TASK and INTERPROF is at the 0.01 level. TASK provides the 
greatest explanation for the variance of EA WM-WF A. The coefficient of TASK is 
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0.343 (p = 0.000), suggesting a strong relationship between task complexity in waste 
management and the level of waste flow and activity accounting. The standardised 
coefficient of INTERPROF is 0.219 (p = 0.002), which underscores the importance of 
enhancing communication between waste management professionals and professionals 
in other disciplines inside and outside local government for the development of 
environmental accounting. 
The significance of STRAT, UN CERT and COMM is at the 0.05 level. The significant 
coefficients of STRAT ({3 = 0.172; p = 0.016) and UNCERT ({3 = 0.133; p = 0.025) 
support the arguments that the level of waste flow and activity accounting is contingent 
on how uncertain the waste management environments are and how proactive the 
environmental strategies are. A higher level of environmental uncertainty predicts a 
higher level of waste flow and activity accounting, and more proactive environmental 
strategies promote more accounting practices for waste flows and activities. Although 
COMM does not provide a significant explanation for the overall level of environmental 
accounting, it is significantly associated with the level of accounting for direct waste 
flows and activities ({3 0.122; p 0.049). This means that if the community has a high 
environmental expectation, the council is likely to improve its waste flow and activity 
accounting to fulfil the community's will. The control variable, TYPE, shows its 
importance in predicting the level of waste flow and activity accounting. The coefficient 
of TYPE is 0.126, significant at the 0.10 level (p = 0.053). This positive result indicates 
that the level of waste flow and activity accounting in urban councils is significantly 
higher than that in rural councils. 
The results show that two institutional variables, REG and MIMIC, arc not significantly 
associated with the level of waste flow and activity accounting. Therefore, hypotheses 
H4a and H5a are rejected. Also, no significant interactions are found. 
The adjusted R2s in the regressions on EAWM-HFA (R2 = 0.411) and EAWM-EEA (R2 
0.425) are lower than that in the regression on EAWM-WFA. STRAT, TASK and 
INTERPROF are three variables that significantly contribute to the variance of both 
EAWM-HFA and EAWM-EEA. Hypotheses H2b, H2c, H3b, H3c, H7b and H7c are 
supported. Unlike the results of the ret,rression on EAWM-WFA, STRAT shows its 
stronger relation with the levels of accounting for hidden and future-oriented costs ({3 
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0.357; p 0.000) and accounting for externalities ({3 = 0.305; p = 0.002) than TASK and 
INTERPROF. This suggests that environmental strategies for waste management play a 
significant role in promoting hidden and external cost accounting. Although significant, 
the roles of TASK ({3 = 0.160, p = 0.099) and INTERPROF ({3 = 0.175, p = 0.072) in 
explaining externality accounting are weaker than their roles in explaining direct waste 
flow and activity accounting. 
Unlike the results of the second regression, the results of the third and fourth regressions 
indicate that, whether the waste management environments (UNCERT) are certain or 
uncertain and whether the local community has a high or low environmental expectation 
(COMM) are not significantly related to the level of hidden and external cost 
accounting. Therefore, hypotheses Hla, Hlb, H6a and H6b are rejected. Also, 
different from the results of the second regression, TYPE is not significant in the third 
and fourth regressions. However, similar to the results of the first two tests, REG, 
MIMIC and the interaction tenns remain insignificant. Hypotheses H4b, H4c, HSb 
and HSc are rejected. 
Based on the above discussion, Table 6.15 summarises the findings from the regressions. 
For each regression, only significant predictors are listed in the table. 
Table 6.15 Summary of Hypotheses Testing 
Significant lndependen t 
/Control Variables 
Significant Independent 
/Control Variables 
TASK 
STRAT 
UNCERT 
COMM 
JNTERPROF 
TYPE 
TASK 
STRAT 
UNCERT 
INTERPROF 
7:4SK 
STRAT 
INTERPROF 
TASK 
STRAT 
INTERPROF 
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Table 6.15 shows that the overall level of environmental accounting for local 
government waste management is significantly associated with TASK, STRAT, 
UNCERT and INTERPROF. In tenns of waste flow and activity accounting, TASK, 
STRAT, UNCERT, COMM, INTERPROF and TYPE provide significant explanations. 
In tenns of accounting for hidden costs and externalities, only three variables, STRAT, 
TASK and INTERPROF, are significant. From this summary, the following issues are 
noted. First, environmental strategy, inter-professional communication and task 
complexity are three variables that are significant in every regression. This result clearly 
indicates that local councils that have more proactive environmental strategies for waste 
management, more complex waste operations and services, and more inter-professional 
communication, arc more likely to undertake environmental accounting initiatives and 
account for fuller scope of environmental costs and impacts for waste management. 
Second, although task complexity explains the greatest amount of the variance in waste 
flow and activity accounting, environmental strategy replaces its position in explaining 
accounting practices for hidden and external costs and impacts. This implies that, when 
the scope of environmental accounting infonnation becomes broader, i.e., from direct to 
indirect and hidden infonnation, and from internal to external infonnation, 
environmental strategy moves into the first place as a determinant of the level of 
environmental accounting. 
Third, environmental uncertainty is important in predicting the level of waste flow and 
activity accounting. However, environmental uncertainty does not make a significant 
contribution to the level of accounting for hidden and external costs and impacts. 
Although environmental uncertainty plays a significant role in explaining the overall 
level of environmental accounting, it cannot provide local government sufficient 
incentives to account for broader scope of environmental costs and impacts. 
Fourth, community expectations have a significant effect on the level of waste flow and 
activity accounting. This means that, if local communities have high expectations for 
sustainable waste management, local government tends to undertake waste flow and 
activity accounting. However, the high level of community expectation does not provide 
further incentives for local government to take more and broader environmental costs 
and impacts into account. This leads to the result that community expectations do not 
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significantly contribute to the overall level of environmental accounting. Likewise, type 
of local government is not significantly related to the level of environmental accounting, 
except to the level of waste flow and activity accounting. This result indicates that 
whether a local council is urban or rural does not significantly influence its 
environmental accounting practices for waste management. Urban local councils only 
perform significantly better than rural local councils in accounting for direct waste 
flows and activities. 
Finally, regulatory and cognitive pressures are not significant in all the regressions. The 
hypotheses that the level of environmental accounting is affected by the levels of 
environmental regulatory pressures and cognitive pressures from peer local councils are 
rejected in all circumstances examined in this study. 
6.7.5 Multicollinearity 
It is necessary to examine the multicollinearity (linear dependency) issue among the 
independent variables to ensure the statistical inference is reliable. Multicollinearity 
inflates the variance of a regression model and the variances of coefficients. To detect 
multicollinearity, tolerance or variance inflation factor (VIF) and condition index (CI) 
were examined. 
VIF or tolerance tells how multicollinearity increases the instability of the coefficient 
estimates. A commonly given rule of thumb is that VIFs of 10 or higher (or equivalently, 
tolerance values of .10 or less) is of concern. In the regressions used for this study, VIFs 
are all below 2.0 (the highest VIF is 1.90 and the lowest tolerance value is 0.53) for the 
additive model. However, as previously explained, the inclusion of two interaction 
te1ms could significantly increase the level of collinearity. In the non-additive model, 
VIFs of the independent variables are all below 10 except two interaction terms and 
three constituent variables. 
CI diagnoses multicollinearity by detecting extreme eigenvalues of a regression model. 
Nomrnlly, a CI higher than 15 is a concern and a CI over 30 indicates a serious problem 
of multicollinearity. In this study, the condition number (i.e., the maximum condition 
index) is 13.64. However, this becomes 59.56 when the interactions are included. Based 
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on these results, it is considered that multicollinearity is not a severe problem in this 
study, except for the interaction terms, which is expected. 
6. 7 .6 Theoretical Implications 
Based on the case studies and the literature review, this research proposed two theories, 
contingency theory and institutional theory, as providing explanations for current 
environmental accounting practices in local government waste management. Table 6.16 
presents the results of the hypotheses tests in terms of these two theoretical explanations 
in order to make a comparison between them. 
Table 6.16 Comparison between Contingency and Institutional Explanations 
Independent Variables EAWM Three Aspects of Environmental Accounting 
EAWM-WFA EA WM-HF A EAWM-EEA 
Contingent TASK .J .J .J .J 
Explanations 
STRAT 
.J .J .J .J 
'___'.'CERT 
.J .J 
Institutional REG 
Explanations 
COMM .J 
MIMIC 
INTERPROF .J .J .J .J 
Note: .Jmeans the independent variable is significant. 
Table 6.16 shows that all three contingency variables are significant in explaining the 
overall level of environmental accounting. With regard to each aspect of environmental 
accounting, task complexity and environmental strategy have a positive effect on every 
aspect of environmental accounting and environmental unce1iainty has a positive effect 
on waste flow and activity accounting. Table 6.16 also shows that inter-professional 
communication is the only significant institutional variable in every regression. 
Although community expectations significantly contribute to the level of waste flow 
and activity, it has no positive relation with other aspects of environmental accounting. 
Regulatory institution and cognitive institution do not present significance in any of the 
regress10ns. 
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It can be seen that three of four variables significantly related to environmental 
accounting for local government waste management are based on contingency theory. 
Even though inter-professional communication is a significant institutional variable, it is 
not directly generated from a positive aspect of institutional influences. As discussed in 
Chapter 5, inter-professional communication is proposed as a means to overcome 
negative institutional influences or constraints (e.g., current division between the 
professions). The significance of inter-professional communication emphasises the 
importance of breaking current institutional constraints and enhancing communication 
between professionals in different disciplines. 
Based on these results, a conclusion that can be drawn is that contingency variables 
provide better explanations for current environmental accounting practices in local 
government waste management, with less contribution made by institutional elements. 
As contingency theory is developed from the field of efficiency or economic-based 
organisational management while institutional theory is developed from the field of 
sociology or social science, the findings of this study seem to suggest that local 
government is more likely to undertake environmental accounting initiatives for the 
purpose of efficiency rather than to achieve legitimacy. 
Australian local government underwent significant refonns through the 1990s and 
2000s, and a managerialist philosophy that focuses on efficiency of agencies, cost 
savings and streamlining of operations was promoted (Ryan et al. 2002). These reforms 
have changed local government management from bureaucratic and professionally 
dominated "administration" to more flexible, performance and accountability-oriented 
service prov1s10n and management. Local government has become largely 
self-sufficient. In addition to complying with legislation and regulations, local 
government aims to improve service delivery and at the same time reduce costs, that is, 
to raise output performance instead of focusing on input spending. If environmental 
accounting is viewed as a useful tool to cope with various challenges facing local 
government and thereby help to achieve or maintain efficiency and output performance, 
it is more likely to be adopted by local government. 
Nevertheless, Guthrie (1993, p. 103) states that public sector organisations (including 
local government) have moved from departments and statutory authorities towards 
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corporatised and privatised activities controlled by economic perfonnance. One of the 
main effects of this movement towards commercialisation in the public sector is a 
growing incompatibility between implementation of the "new" corporate fonns and the 
social goals of the public sector. According to Guthrie (1993), when the corporate fonn 
is used, less attention is likely to be given to social objectives and long-tem1 
sustainability objectives. 
Burritt and Welch (1997) argue convincingly that accountable management refonns in 
the Australian Commonwealth public sector militate against the long-term thinking 
implied by the transition to sustainability. Public sector organisations are led to focus 
more on commercial perfonnance and less on the social environmental side of their 
activities. They focus on internal efficiency-based environmental management, rather 
than environmental matters that challenge basic values and assumptions. In short, newly 
reformed public sector bodies are likely to respond to pressures to meet immediate 
(often financial or efficiency) targets at the expense of longer-tenn thinking and action 
implied by sustainability. This may explain why the level of environmental accounting, 
especially the level of accounting for hidden and external environmental costs and 
impacts, is low. 
In an exploratory study conducted by Lounsbury ( 1997), the rise of recycling in the US 
solid waste field in the 1990s was considered big business. Although the role of 
environmental and community politics was important in influencing changes in waste 
management, ultimately it was big business that was able to afford the necessary 
infrastructure to move forward on recycling and other waste management solutions. 
Ball's (2003b) case study of a Canadian city council reveals that, although the city 
council faced residents' and wider political and environmental concerns, the nature of 
the council's decision to radically change its waste management service was 
fundamentally "economic". Such dominant "economic" and material values and 
interests were difficult to challenge. Ball states that: 
... whilst the City Council was arguably forced to focus on what is perhaps the most tangible 
and visible crises of economic growth-i.e., the mountain of domestic waste it produces-the 
changes entailed by a shift in the City's waste management practices were still guided by the 
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underlying 'economic' values of the City Council, and its basic concern with economic 
prosperity. 
This pursuit of efficiency and "economic prosperity" may be the reason why social 
institutional theory provides less explanation for environmental accounting practices 
than contingency theory in current local government waste management. 
6.8 Additional Tests 
In addition to the hypotheses tests, two additional issues were analysed. One is the 
effect of size of local government and the other is the effect of type of urban local 
government. 
6.8.1 Size 
Although size is a common variable used in most empirical studies of organisations, 
size is not included in the hypotheses tests in this study because the criteria of size in 
urban councils and rural councils are different (See Appendix-IV). An urban council 
that is classified as being "small" may be seen as being "large" if the criteria of size for 
rural councils are applied. Therefore, to assess the influence of size, the data from urban 
and rural councils are split. SIZE is classified as "small", "medium", "large" and "very 
large", based on the criteria stated in Appendix-IV. The number of local councils that 
fall into each category of SIZE has been presented in Table 6.1. Of the 67 urban council 
responses, 12 are small, 29 are medium, 9 are large and 17 are very large. Of the 50 
rural council responses, none is small, 19 are medium, 18 are large and 13 are very 
large. 
However, the results reveal that SIZE is not significantly associated with the level of 
environmental accounting in the tests for both urban and rural councils. This means that, 
whether a local council is small, medium or large does not detennine its environmental 
accounting practices for waste management. Therefore, SIZE does not significantly 
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explain any aspect of environmental accounting for local government waste 
management 42 . 
6.8.2 Urban Metropolitan and Non-Metropolitan Councils 
The second supplementary analysis exammes whether type of urban councils has an 
effect on environmental accounting practices. According to the classification of local 
government in Appendix-IV, urban local government can be grouped into metropolitan 
and non-metropolitan councils. Metropolitan councils include urban capital cities and 
urban developed cities while non-metropolitan councils include urban regional and 
fringe towns and cities. In this study, of the 67 urban council responses, 26 are 
metropolitan councils and 41 are regional councils. To assess the influence of these 
types of urban councils, the data from urban councils are selected and the variable 
METRO replaces the variable TYPE in each regression test. METRO is a dummy 
variable which was recorded as "l" for metropolitan councils and "O" for 
non-metropolitan councils. Table 6.17 presents the results of the ret,rression analysis. 
Because of the insignificant results of the interaction terms, they are not reported. 
42 It must be emphasised that there is an uneven distribution of different sized local councils in urban and rural areas. 
For example, the number of medium-sized councils in urban areas is 29, more than double that of the small and large 
councils. In rural areas, the number of small councils is 0, lower than the numbers of councils in other size categories. 
Furthermore, the sample sizes, i.e., the numbers of councils in different size categories, are small. All these 
limitations may affect the statistical results of the tests and generate some bias. 
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Table 6.17 Regressions on Environmental Accounting for Waste Management in 
Urban Councils 
Independent Regression on Regression on Regression on Regression on 
variables EAWM EAWM-WFA EAWM-HFA EAWM-EEA 
(Constant) .760 -.700 .850 2.130 
(.201) (.262) (.303) (.017)** 
TASK .302 .330 .228 .208 
(.008)*** (.003)*** (.057)* (.119) 
STRAT .332 .162 .285 .369 
(.003)*** (.129) (.017)** (.006)*** 
UNCERT .063 .157 .002 .014 
(.535) (.118) (.985) (.906) 
REG .044 .056 .063 -.008 
(.668) (.575) (.571) (.949) 
COMM .093 .137 -.028 .136 
(.380) (.188) (.808) (.286) 
MIMIC .037 .032 .118 -.061 
(. 726) (.756) (.306) (.633) 
INTERPROF .241 .284 .232 .096 
(.031 )** (.010)*** (.052)* (.469) 
METRO -.154 .139 -.304 -.178 
(.I 09) (.137) (.004)*** (.123) 
F 7.793 8.516 5.715 3.107 
Rz - Adjusted .452 .44 7 .364 .203 
n 67 67 67 67 
One-tailed p values are provided in brackets. 
(***),(**)and(*) denote significance at the 0.01, 0.05 and 0.10 levels, respectively. 
Table 6.17 shows that task complexity ((3 0.302; p = 0.008), environmental strategy ((3 
= 0.332; p 0.003) and inter-professional communication ((3 0.241; p 0.03 I) remain 
as the significant variables influencing the overall level of environmental accounting for 
waste management in urban local councils. However, unlike the previous findings, 
environmental uncertainty is no longer a significant explanation for environmental 
accounting practices in urban councils. One point noted is that the three significant 
variables play different roles in explaining different aspects of environmental 
accounting. Environmental strategy does not significantly contribute to the development 
of direct waste flow and activity accounting, but it is strongly associated with the levels 
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of hidden and external cost accounting (p = 0.017 and 0.006 respectively). Task 
complexity and inter-professional communication have a strong relationship with waste 
flow and activity accounting (pr;.1sK 0.003 and PINTERPROF 0.010), but their roles in 
promoting hidden and future-oriented cost accounting are weaker (p 7;4sK 0.057 and 
PrNTERPROF = 0.052), and they become insignificant in explaining externality accounting 
practices. This reinforces the conclusion drawn from the previous tests that externality 
accounting is most significantly driven by proactive environmental strategies developed 
for waste management. 
As for the effect of type of urban councils, METRO is significantly associated with 
EAWM-HFA ((3 = -0.304; p = 0.004). However, their relationship is negative rather than 
positive. This means that urban non-metropolitan councils have a significantly higher 
level of accounting for hidden and future-oriented costs and impacts than urban 
metropolitan councils. The possible reason could be that, in populous metropolitan 
cities, waste management, especially recycling management and landfill management, is 
largely outsourced. The councils only need to pay or account for collection and gate fees. 
If other important incentives such as proactive environmental strategies are not in place, 
the councils may consider it unnecessary to account for any broader environmental 
infornrntion, such as hidden or future costs in waste management. In contrast, most 
regional councils manage waste by themselves rather than contract it out. They are more 
likely to take initiatives to react to waste management challenges on a day-to-day basis. 
Therefore, regional councils have a higher level of hidden and future cost accounting for 
waste management43 . 
However, METRO does not make a significant contribution to other aspects of 
environmental accounting. This leads to the finding that there is no significant 
difference in the overall environmental accounting practices between developed 
metropolitan councils and regional councils. 
43 Due to the small sample size of urban councils and the uneven numbers of metropolitan and non-metropolitan 
councils in this study, no solid conclusion should be made based on the tests in this section. This leaves some margin 
for future research. 
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6.9 Summary 
The results of the survey reveal that cun-cnt environmental accounting practices in local 
government waste management are significantly driven by proactive environmental 
strategics, complex waste operations and service designs, a high level of 
inter-professional communication, and a high level of environmental uncertainty. The 
community's environmental expectations and type of local government only affect the 
level of waste flow and activity accounting in local government, with no significant 
impact on the level of accounting for hidden and external costs and impacts. With 
regard to the theoretical implications, the results appear to suggest that contingency 
theory provides better explanations for environmental accounting in local government 
waste management than institutional theory. Institutional variables such as 
environmental regulatory pressures and cognitive pressures are not significantly related 
to any aspect of environmental accounting. Within urban local councils, the difference 
in the overall level of environmental accounting between metropolitan city councils and 
regional councils is not significant. However, metropolitan cities have a lower level of 
hidden and future-oriented cost accounting than do urban regional councils. With regard 
to the levels of waste flow and activity accounting and externality accounting, there is 
no significant difference between them. 
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This chapter summarises the key findings and implications of this thesis. The chapter 
begins with an overview of the research objectives and research design. Then a 
summary of the findings m light of the research objectives is presented. Third, 
suggestions and implications from this investigation are discussed, followed by a 
number oflimitations of this research and opportunities for future work. 
7.2 Review of Research Objectives and Research Design 
As noted in Chapter 1, the main goal of this thesis has been to investigate current 
practices of environmental accounting for local government waste management and to 
explore the possible explanations for these practices. To achieve this objective, this 
research applies a mixed method design, starting with case studies of 12 local councils 
in NSW and extending these to a mail survey of all local councils in NSW. 
The case studies provide an opportunity for the researcher to explore the research 
questions before generating hypotheses and to obtain a rich data source directly from 
the field. The case studies lead to the discovery of different levels and practices of 
environmental accounting in local government waste management and enable the 
development of a list of potential explanations for environmental accounting practices. 
Although the findings and implications from a small number of case studies cannot be 
taken as conclusive, the results and implications of these studies facilitate the design 
and implementation of the empirical survey. 
Based on the findings and implications of the case studies, it is proposed that 
contingency theory and institutional theory are likely to provide explanations for 
environmental accounting practices in local government waste management. The 
purpose of the survey study is to examine the practices of environmental accounting in 
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local government waste management in a larger sample and to assess if contingency 
factors (environmental uncertainty, environmental strategy and task complexity) and 
institutional factors (regulatory pressures, cognitive pressures, community expectations 
and inter-professional communication) arc positively associated with the practices of 
environmental accounting in local government waste management. The survey study 
allows stronger conclusions to be drawn than those implied by the case studies and the 
results of the survey make it possible to compare the usefulness of contingency and 
institutional theory explanations. 
7.3 Summary of Key Findings 
Based on the overview of the research objectives in the different study phases, the 
findings are summarised in the following four sections: 
7.3.1 Current practices of environmental accounting for local government waste 
management 
7.3.2 Assessment of contingency theory explanations 
7.3.3 Assessment of institutional theory explanations 
7.3.4 Comparisons between these two theoretical explanations 
7.3.1 Current Practices of Environmental Accounting for Local Government Waste 
Management 
Current environmental accounting practices in local government waste management are 
explored and analysed in the case studies and the survey. The conclusions can be 
summarised as follows: 
First, in general, a moderate level of environmental accounting is found m local 
government waste management. 
Both the case studies and the survey discover that around half of the environmental 
accounting information items included in this research have been used by local 
government. This result implies that, although environmental accounting is still far from 
fully applied in local government waste management, when compared with the negative 
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report made by Environment Australia in 2001, this research shows an increased level 
of environmental accounting in waste management. Environment Australia (2001, p. 
125-127) stated that "data on waste generation in Australia is patchy" and that the 
"relatively inexact nature of waste accounting and the significant data gaps can make 
regional comparison difficult". This research finds that, in contrast to the patchy and 
insufficient levels reported in early 2000s, environmental information in waste 
management has been increasingly identified and used for waste management decision-
making at the local government level. Although the current level of environmental 
accounting is not high, the situation seems to be improving. 
Second, when the scope of environmental accounting information becomes broader, 
lower levels of accounting are found. 
Environmental accounting in this research is defined as accounting for three aspects of 
information: 
(1) Direct waste flows and activities; 
(2) Hidden and future-oriented costs and impacts; and 
(3) External costs and impacts. 
These three aspects of environmental accounting have different inforn1ation scopes. The 
first aspect limits the information scope to direct costs and impacts of waste flows and 
activities. The second aspect broadens the infmmation scope to indirect costs and 
impacts hidden in overheads or in future periods, but this indirect inforn1ation remains 
internal, i.e., within the boundary of an organisation. The third aspect of environmental 
accounting extends the scope of infonnation from the internal to the external and 
focuses on internalising externalities from waste flows and activities. Through the case 
studies and the survey, this research finds that the broader the scope of environmental 
accounting infonnation, the less likely it is that this information is identified by local 
government. 
Most local councils investigated in the case studies have captured direct internal 
infonnation in waste management while indirect or hidden information is often 
overlooked. The level of accounting for externalities is the lowest of the three aspects in 
each local government case. The results of the survey are consistent with these findings. 
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The average level of waste flow and activity accounting is the highest among the three 
aspects of environmental accounting. The top ten information items in waste 
management that are largely or fully captured by local government almost all fall within 
the category of waste flow and activity accounting, such as "garbage waste collection 
cost", "quantity of waste sent to landfill", "quantity of total recyclables collected", 
"total recyclable collection cost". 
With regard to waste flow and activity accounting, it is also found that local government 
is more likely to account for total figures, such as total costs or quantities of garbage 
waste and recyclables, than disaggregated figures such as cost and quantity information 
in relation to different waste flows and activities. More than half of the councils 
interviewed in the case studies identify quantity and cost inforn1ation for total 
recyclables and garbage waste in terms of collection, disposal or recovery activities. In 
contrast, less than half of the councils studied identify quantity information for different 
recyclables and less than one quarter identify collection, sorting and recovery costs for 
different recyclables. 
Another finding in the investigation of direct waste flow and activity accounting is that 
local government is more likely to identify physical information than monetary 
infonnation. A number of councils investigated have set up a comprehensive waste 
inventory database to identify the quantity of each recyclable material from different 
sources and activities, but cost information available in their inventory systems is only 
partial. The survey results also indicate that, compared with the physical flow 
information items, monetary infornrntion items about direct waste flows and activities 
receive less attention. 
Compared with the level of waste flow and activity accounting, the level of accounting 
for hidden and future-oriented costs and impacts is lower and the practices in local 
government vary. In the case studies, a balance is found between councils that identify 
either full or part of the hidden infornrntion and those that overlook the information. 
Extreme cases include one local council that overlooked almost all hidden information 
items and one council that identified every hidden information item. The survey data 
show that local government is more likely to account for administrative costs, waste 
education, reporting and auditing costs, and anticipated costs of regulatory changes. 
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However, most councils studied identify very little infonnation about expected closure 
and post-closure costs, expected site and facility replacement costs, and anticipated 
remediation costs. 
The level of accounting for externalities is the lowest among the three aspects of 
environmental accounting. Both the case studies and the survey study confirm this 
finding. Statistics from the survey results indicate that none of the mean values of the 
externality accounting items are above the mid-point of a 5-point scale and over half of 
the externalities are either partially or fully overlooked. The externalities that local 
government is most likely to capture include costs associated with gas and leachate 
control and treatment, and environmental benefits from recycling services. To most 
councils, recycling is regarded as one of the effective and environmentally friendly 
means of solving waste problems, apart from landfill space and disposal costs avoided. 
Environmental issues have become a consideration in measuring recycling perfonnance 
and overall waste management performance. But in the case studies, some councils 
argue that because of the visible and obvious benefits of recycling, it is not necessary to 
quantify and measure the exact benefits and impacts of recycling services. This explains 
why the average level of accounting for environmental benefits from recycling is not 
high and the average level of accounting for environmental impacts generated by 
recycling services is even lower. It can be implied that local government has not 
undertaken a comprehensive evaluation for recycling programs. 
Very little infornrntion regarding economic value of resources buried as waste in landfill, 
costs associated with reducing the greenhouse effects from waste flows, and costs 
associated with loss of land capacity and amenity, is captured and reported by local 
government. Both the case studies and the survey show that the majority of the councils 
studied overlook these externalities. In the case studies, only one local council 
accounted for every externality item. The manager interviewed indicated that a number 
of environmental assessment projects conducted through consultations allowed them to 
generate considerable environmental infonnation for waste management. The survey 
results also reveal that, generally, local government has not fully internalised 
externalities for waste management. 
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Third, the differences or vanances 111 environmental accounting practices in local 
government waste management are significant. 
In the case studies, one local council identified 95 per cent of the environmental 
accounting inf01mation items listed. In stark contrast, another local council identified 
only 5 per cent of the environmental accounting items. The survey results echo these 
differences. The explanations for these differences in environmental accounting 
practices are examined. 
7.3.2 Assessment of Contingency Theory Explanations 
The results of the case studies show that, although the motivations for environmental 
accounting in local government waste management are complicated, they fall into two 
broad categories involving social and organisational factors. Two theories, contingency 
theory and institutional theory, are proposed as theoretical foundations for the 
investigation. This section summarises the results of the assessment of contingency 
theory explanations. 
As one of organisational management theories, contingency theory views an 
organisation as a technically devised instrument aiming for effective and efficient 
control of work processes. From this perspective, organisational behaviour and 
management activities are often driven by task performance (Powell 1991). Based on 
the case studies and a further analysis of contingency theory and its applications in 
environmental management and environmental accounting studies, three main 
contingency variables: task complexity, environmental uncertainty, and the proactivity 
of environmental strategy, are proposed as significant explanations for environmental 
accounting practices in local government waste management. 
Task complexity, seen as the increasing complexity of waste operations and services, is 
considered a major concern to local government waste managers when implementing 
environmental accounting. The increasing challenges of various recycling and garbage 
collection programs, landfill closure management, material sorting and recovery, etc., 
have provided strong incentives for local government to identify and increase the use of 
environmental accounting infonnation to ensure the efficiency of waste operations. 
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The survey results reveal that task complexity is significant in explaining every aspect 
of environmental accounting. Task complexity provides the strongest explanation for 
waste flow and activity accounting. These results support the hypothesis that the more 
(or less) complex the waste services and operations are, the higher (or lower) the level 
of environmental accounting for local government waste management. However, in 
terms of accounting for hidden and external costs and impacts, task complexity does not 
provide as strong an explanation as it does for direct waste flow and activity accounting. 
The survey results indicate that the levels of hidden and external cost accounting are 
primarily driven by proactive environmental strategies. 
Environmental strategy for waste management is identified from the case studies as 
being positively related to environmental accounting practices. Under contingency 
theory, this is because environmental accounting infonnation can be used to support 
environmental strategies set by local government. This study proposes that the more 
proactive the strategic goals for local government waste management are, the more 
environmental accounting infonnation will be collected and used to fulfil the goals. The 
survey results show that environmental strategy is significant in explaining every aspect 
of environmental accounting. As mentioned above, environmental strategy is the most 
significant variable in explaining the accounting practices for hidden and external costs 
and impacts. This indicates that when the scope of environmental accounting 
infonnation becomes broader, environmental accounting for waste management is more 
likely to be motivated by proactive environmental strategies in local government. 
The case studies reveal that uncertainty about the task environments of local 
government waste management, such as changing disposal costs, the unpredictable 
recycling market, and the limit of landfill space, provides another incentive for local 
government waste managers to identify environmental accounting information. 
Contingency theory suggests that the adoption of a certain management structure, 
including management accounting approaches, can provide a coping reaction to the 
changing and uncertain environments of an organisation to help achieve or maintain 
desired performance and efficiency. Environmental uncertainty, therefore, is proposed 
as a contingent variable which positively influences environmental accounting practices 
in local government waste management. 
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The survey results show that environmental uncertainty plays a significant role in 
motivating the overall environmental accounting practices. There is a strong relation 
between uncertainty and the level of accounting for waste flows and activities, which 
supports the hypothesis that local councils facing higher unce1iainty in their waste 
management are more likely to adopt direct waste flow and activity accounting. 
However, no significant relation is found between uncertainty and accounting practices 
for hidden and external costs and impacts. It seems that environmental uncertainty does 
not provide sufficient or significant incentives for local government to account for 
broader scopes of environmental information such as indirect and external 
environmental costs and impacts. 
7.3.3 Assessment of Institutional Theory Explanations 
From the social perspective, institutional theory suggests that individual organisations 
are social actors and the "carriers" of institutionalised social structures such as norms, 
values, expectations and standards. The focus is on receiving support and legitimacy 
from a wide range of social institutions through conformity to institutional rules and 
norms, rather than the achievement of efficiency and effectiveness of an organisation's 
internal management. The case studies reveal that a series of driving factors are closely 
linked with this social institutional perspective. Based on the analysis of institutional 
theory and its applications to environmental management and environmental accounting 
practices, this research focuses on four relevant institutional influences: regulatory 
pressures, community expectations, cognitive pressures, and inter-professional 
communication. The empirical survey exammes the extent to which environmental 
accounting practices in local government waste management relate to these institutional 
variables for the purpose of achieving legitimacy. 
Pressures from regulatory authorities, such as State environmental agencies and the 
Department of Local Government that oversees local government perforn1ance, were 
mentioned by many interviewees in the case studies as providing incentives for 
environmental accounting. However, the survey results show that regulatory pressures 
cannot significantly drive the development of any aspect of environmental accounting. 
It appears that the absence of relevant environmental accounting regulations does have a 
negative impact on the development of environmental accounting. 
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Although not frequently mentioned by the interviewees in the case studies, cognitive 
pressures from peer local councils such as neighbouring local councils, and those in 
similar situations, arc revealed as potential drivers for environmental accounting for 
waste management. Institutional theory implies that a focal organisation tends to pursue 
a model, an abrreement or a way of management that is considered proper in its 
organisational field. Environmental accounting can be one of these abrreed management 
structures or models. However, the survey results show no statistical evidence that 
cognitive pressures explain any aspect of environmental accounting. It appears that 
environmental accounting is not significantly driven by the actions of peer local 
councils. 
Institutional theory emphasises the importance of social and public support to the 
existence and legitimacy of an organisation. If previously ignored, or little recognised 
environmental problems, become more visible to society or the community, they can, if 
not addressed, potentially "threaten" the position of the organisation. The case studies 
reveal that the word "community" appeared in many statements by different 
interviewees as an incentive for the development of environmental accounting. The 
survey results show that the community's environmental expectations make a 
significant contribution to the current development of direct waste flow and activity 
accounting. However, community expectations cannot play a significant part in 
promoting hidden and external cost accounting. This leads to the conclusion that the 
overall level of environmental accounting is not significantly related to community 
expectations as hypothesised. 
The other nonnative factor, inter-professional communication, is significantly 
associated with the current development of environmental accounting. Institutional 
theory recognises how professions diffuse shared orientations and practices through 
education and the creation of professional networks. As environmental accounting 
requires multidisciplinary inputs, this research looks at the negative impacts of 
institutionalised professions and proposes inter-professional communication as an 
effective way to overcome the institutional constraints imposed by current divisions 
between professions in order to motivate the development of environmental accounting. 
The survey results show that inter-professional communication is a significant driver for 
every aspect of environmental accounting for local government waste management. The 
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positive and strong relationship between the level of inter-professional communication 
and the level of environmental accounting highlights the importance of increasing 
communication between waste management professionals and professionals in other 
disciplines inside and outside local government. 
The results of this study also show that type of local government significantly affects 
the level of direct waste flow and activity accounting. Urban councils have a 
significantly higher level of waste flow and activity accounting than do rural councils. 
In tern1s of the broader aspects of environmental accounting, i.e., accounting for hidden 
and external costs and impacts in waste management, there are no significant 
differences between urban and rural councils. Furthennore, within urban councils, it is 
found that non-metropolitan councils have a higher level of hidden cost and impact 
accounting than metropolitan councils. 
7.3.4 Comparisons between Contingency and Institutional Explanations 
Based on the summary of key findings, it can be concluded that both contingency theory 
and institutional theory provide partial explanations for environmental accounting 
practices in local government waste management, but the findings clearly indicate that 
contingency theory provides better explanations than institutional theory. Task 
complexity, environmental strategy and environmental uncertainty are three 
contingency variables. The findings of this research indicate that all three contingency 
variables are important in motivating environmental accounting practices. In particular, 
task complexity and environmental strategy are significant contributors to all three 
aspects of environmental accounting, while the main influence of uncertainty is on 
direct waste flow and activity accounting. 
Regulatory pressures, community expectations, cognitive pressures and intcr-
professional communication are four institutional variables. The results of this research 
indicate that inter-professional communication is the only institutional variable that has 
a significant impact on all aspects of environmental accounting. Community 
expectations are one of the significant factors driving the current development of direct 
waste flow and activity accounting, but this variable does not contribute to the 
development of hidden and external cost and impact accounting. Regulatory and 
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cognitive pressures do not significantly contribute to environmental accounting 
practices. As both community expectations and inter-professional communication are 
derived from the nonnative pillar, the results suggest that the normative pillar plays a 
more impmiant part in promoting environmental accounting than the regulatory and 
cognitive pillars. 
The companson between the two theoretical explanations clearly suggests that the 
contingency perspective is more closely linked to environmental accounting practices. A 
message generated from this research is that local government appears more likely to 
undertake environmental accounting initiatives for the purposes of efficiency and 
effectiveness than to seek legitimacy from society or the community. This may be 
attributable to governmental reforms and commercialisation through which long-tern1 
thinking implied by the sustainability transition has been replaced by the focus on 
operational efficiency and economic perfonnance. Another reason may be that local 
government has not received sufficient information about institutional changes and 
social and environmental movements, thereby weakening the potential incentives from 
the social institutional perspectives. 
7.4 Implications and Suggestions 
Based on the findings of this research, several implications and suggestions can be 
made. 
First, the findings reveal that the broader the scope of environmental accounting, the 
lower the level of environmental accounting. This suggests that an extension from the 
current focus of accounting for direct costs and impacts in waste management to the 
broader scope of costs and impacts in waste management is needed. A "fuller account" 
needs to be established for more ecologically-orientated waste management service. 
Second, environmental strategy is the most important variable contributing to 
environmental accounting practices in local government waste management. In 
particular, in the assessment of the externality accounting practices of urban local 
councils, environmental strategy is the only significant explanatory variable found. As 
the first implication stated above suggests a shift in focus to a broader scope of 
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environmental accounting, environmental strategy should be the first issue to address 
and improve. The results show that the prerequisite for the future development of 
environmental accounting in local government waste management is the establishment 
of a clear and proactive environmental strategy. 
Third, inter-professional communication is an important factor in explaining all aspects 
of environmental accounting. This supports the argument that environmental accounting 
requires multidisciplinary knowledge, infonnation and skills. Without this necessary 
knowledge and these broader values being inculcated in professionals, who may need to 
implement environmental accounting, the importance of environmental accounting will 
not be recognised in the first place. One possible solution is to bring the knowledge of 
accounting developments to those who work in the environmental discipline, to help 
accounting professionals to increase their environmental knowledge and enhance 
communication with environmental professionals, to facilitate relevant professionals to 
obtain or expand knowledge through inter-professional networks, and to assist local 
government to cooperate with a larger number of external environmental management 
and environmental accounting experts and researchers. Through these communication 
platforms, the message about the desirability of pursuing improved environmental 
accounting will be clarified, transmitted, diffused and eventually institutionalised across 
the different epistemic professional communities. 
Fourth, the results suggest that regulatory pressures do not significantly motivate 
environmental accounting practices in local government waste management. This may 
be because environmental accounting has not been directly regulated. Environmental 
accounting is predominantly a voluntary management activity, one that is introduced 
only when managers expect that the benefits of environmental accounting infonnation 
will outweigh the costs of implementation. Therefore, environmental accounting 
developments are largely under the control of management. To improve environmental 
accounting, environmental regulatory authorities need to play a stronger role. 
Environmental authorities can promote the clear advantages of developing 
environmental accounting to local government m supporting quality and 
environmentally sustainable waste management. In this regard, the voluntary 
introduction of environmental accounting, through the provision of reward or rebate to 
promote environmental accounting improvement, may be used as a solution. 
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Fifth, the community's environmental expectations have a significant influence on 
direct waste flow and activity accounting practices. However, this variable loses its 
significance when the scope of environmental accounting becomes broader, which 
means community expectations do not provide local government with a sufficient 
incentive to take broader environmental costs and impacts into account. In waste 
management, collecting waste and recyclables and making direct waste activities in 
these operations accountable may be seen by both the community and local government 
as the most responsible and proper environmental behaviour. In contrast, the importance 
and the value of making hidden and external environmental costs and impacts 
accountable to every community member have not been recognised. Hence, in this long 
process of institutionalisation of environmental accounting, the focus needs to be moved 
to increase public awareness of the full environmental and social impacts of waste 
disposal and the full scope and boundary of environmentally responsible waste 
management. The greater the awareness of local communities, the greater will be the 
call for the transparency of environmental issues and their resolution, and the more 
positive actions local government will take. 
Sixth, another improvement lies in the cognitive mechanism. In this study, 
environmental mimicry does not work for the development of environmental accounting. 
If the theory and the cognitive mechanism for environmental accounting stand, the 
possible reason for this research result is the lack of information flows among local 
councils. The diffusion and mimicry of environmentally responsible management and 
accounting practices are based on the presumption that the practices can be widely 
received and understood by member organisations in a specific organisational field. 
When an individual organisation notices these practices and developments, cognitive 
pressures will provide incentives for it to adopt similar actions on a taken-for-granted 
basis in accordance with its reputation, image or profile. In this regard, increasing the 
information flows between peer councils can be a means of generating and 
institutionalising environmental accounting knowledge and ideas, such as by increasing 
publicity about the effective implementation of environmental accounting for waste 
management among urban developed or large councils, or publicising a number of 
successful examples of environmental accounting implementation among rural or small-
sized councils. These methods facilitate the distribution of environmental accounting 
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developments among member councils in the same organizational field. Over time 
environmental accounting concepts and approaches can be institutionalised in that field. 
The last implication derives from the different effects of contingency influences and 
institutional influences on environmental accounting. In Meyer and Rowan's (1977) 
study of the institutionalisation process, they ar[:,rue that early adopters of organisational 
innovations are commonly driven by a desire to gain efficiency, as the organisation can 
obtain benefits directly from the adoption. But when the innovations spread, a threshold 
is reached beyond which the adoption provides legitimacy rather than improving 
performance, and the benefits from the adoption become social rather than economic or 
technical. Tolbert and Zucker (1983) also indicate that, according to organisational 
theory, early adoption of an innovative form depends on whether the new fonn will 
improve internal processes. Later the innovative form is adopted for its societal 
legitimacy. With regard to environmental management and accounting practices, the 
weaker role of institutional explanations implies that the development of environmental 
accounting is in its early stage where explanations are more closely related to the 
purpose of efficiency and effectiveness of working processes. If innovative 
environmental management and accounting tools can be progressively understood as 
necessary and appropriate components of environmentally responsible actions for all 
organisations, they will eventually be institutionalised in social nonns, whereas the 
adoption of environmental accounting will become a taken-for-granted action. However, 
this institutionalisation process can be long or short, or sometimes discontinued. 
Suggestions previously proposed to enhance institutional influences on environmental 
accounting are considered helpful but need more attention. 
7 .5 Limitations to this Research 
There are three main limitations to this research: 
First, the generation of primary data for this research was undertaken in the State of 
NSW, Australia and only involves NSW local government. Factors that contribute to 
differences between the various States and Territories in Australia have not been taken 
into consideration. Prudence should be exercised when considering possible application 
of the results of this research to a larger, more diverse population of local councils. 
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Second, in this research, the initial explanations for environmental accounting in local 
government waste management are mainly derived from the case studies. Because of 
the small sample size in the case studies and the subjectivity of the choice of the 
variables, some other explanatory factors might exist, but remain undetected. 
Last, while confidentiality issues were highlighted before each of the research 
instruments were used, as the research pmiicipants still faced some risks when 
disclosing sensitive infonnation, it remains likely that some responses to the inquiries in 
this research may have been partial or abbreviated. These limitations, although beyond 
the researcher's control, should also be considered when interpreting or assessing the 
findings of this research. 
7.6 Suggestions for Future Work 
Some opportunities for future research are opened up by this research. These are 
addressed below. 
First, although this thesis argues that the basic nature of local government in Australia 
does not differ across state and territory boundaries and moreover the underlying 
principles of local government are common to many countries throughout the world, the 
characteristics and needs of individual local environments and the allocation of specific 
powers and responsibilities for local government may generate some differences within, 
and across, state, territory, and national boundaries. Future research on environmental 
accounting practices in local government waste management across States and 
Territories in Australia is encouraged. 
Second, to solve waste problems, every upstream and downstream player in the waste 
flow process has to be environmentally responsible. Although local government plays a 
pivotal role in managing domestic waste flows, future research should explore the 
extent to which environmental accounting concepts and approaches have been adopted 
by other waste industries, such as private landfill management companies, and whether 
the motivations for environmental accounting are the same as those found for local 
government. 
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Third, contingency theory and institutional theory have been extensively explored in 
this research and their different powers in explaining environmental accounting 
practices in local government waste management have been investigated. This is the 
first time these two theories have been applied and empirically tested in an 
environmental accounting study. Future research is needed to examine whether these 
two theoretical explanations for environmental accounting practices are generalisable to 
larger and different populations, such as business corporations, and whether 
contingency theory provides a better explanation than institutional theory for 
environmental accounting in the corporate context. 
Finally, this research finds that institutional explanations contribute less to 
environmental accounting practices when compared with contingency explanations. 
Future investigation into the reasons for this result may help to reveal the usefulness of 
the suggestions and implications made by this research and to design more practical and 
effective methods to encourage the uptake of environmental accounting in the future. 
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APPENDIX I - STRATEGY AND PROCEDURE OF RESEARCH METHOD 
According to Creswell (1998, p. 14-15), a qualitative approach is one in which the 
inquirer often makes knowledge claims based primarily on constructivist perspectives 
(i.e., the multiple meanings of individual experiences, meanings socially and 
historically constructed, with an intent of developing a theory or pattern) or 
advocacy/participatory perspectives (i.e., political, issue-oriented, collaborative, or 
change oriented) or both. Qualitative methods use strategies of inquiry such as 
narratives, phenomenologies, ethnographies, grounded theory studies, or case studies to 
collect open-ended, emerging data with the primary intent of developing themes from 
the data. 
Narrative research is a form of inquiry in which the researcher studies the lives of 
individuals and asks one or more individuals to provide stories about their lives; 
phenomenological research is to identify "essence" of human experiences concerning a 
phenomenon, as described by participants in a study; ethnographie.~· refer to studies of 
an intact cultural group in a natural setting over a prolonged period of time by collecting, 
primarily, observational data; grounded theory studies are those in which the researcher 
attempts to derive a general, abstract theory of a process, action, or interaction grounded 
in the views of participants in a study; Case studies are to explore in depth a program, 
an event, an activity, a process, or one or more individuals. 
A quantitative approach is one in which the investigator primarily uses post-positivist 
claims for developing knowledge (i.e., cause and effect thinking, reduction to specific 
variables and hypotheses and questions, use of measurement and observation, and the 
test of theories), employs strategies of inquiry such as experiments and surveys, and 
collects data on predetern1ined instruments that yield statistical data. Data collection 
strategies in quantitative research may involve experimental designs and non-
experimental designs such as questionnaire surveys or structured interviews. 
Experimental designs randomly assign subjects to treatment conditions, while quasi-
experiments use nonrandomised subjects to test cause-effect relationships. 
A mixed method approach is one in which the research tends to converge or triangulate 
different quantitative and qualitative data sources. A mixed method employs strategies 
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of inquiry that involve collecting and analysing both qualitative and quantitative data 
either simultaneously or sequentially in order to understand research problems within a 
single study or among several studies in a program of inquiry. 
The differences between three research methods can be summarised in the following 
table. 
Strategy and Procedure of Research Method 
Qualitative Research Quantitative Research Mixed Research 
Methods Methods Methods 
Strategy Narratives Experimental designs Sequential 
Phenomenologies Non-experimental designs, Concurrent 
Ethnographies such as surveys Transformative 
Grounded theory 
Case studies 
Procedure Emerging methods Predetermined Both predetermined and 
emerging methods 
Open-ended questions Instrument based questions Both open- and closed-
ended questions 
Interview data, observation Performance data, attitude Multiple forms of data 
data, document data, and data, observational data, drawing on all 
audiovisual data and census data possibilities 
Text and image analysis Statistical analysis Statistical and text 
Source: Creswell (2003, p. 13-17) 
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APPENDIX II - STRENGTHS AND WEAKNESSES OF CASE STUDY AND 
SURVEY METHODS 
Definition 
Strength 
Weakness 
.Case Study 
A group of methods where data are 
collected from a small number of 
organisations through methods such as 
participant-observation, in-depth 
interviews and longitudinal studies. 
Surv,ey:. 
A group of methods where data for a large 
number of organisations are collected 
through methods such as mail 
questionnaires, telephone interviews, or 
from published statistics. 
Case study provides the opportunity to By studying a representative sample of 
ask penetrating questions and to capture organisations, the survey approach seeks 
the richnes~ of organisational behavior. to discover relationships that are common 
across organisations and hence to provide 
generalisable statements about the object 
of study. 
TJie.case is studied. in a natural setting Ability to manipulate designed variables 
where the nature and co~pl<;)Xity of in survey study allows proposed 
concepts and processes can be observed, associations between variables to be 
reducing the bias from researchers' objectively and accurately tested and 
subjective judgment and.measurement delineated. 
of concepts and variabl¢s: 
Small sample size and lack of power to The survey approach provides only a 
randomise and manipulate variables "snapshot" of the situation with little 
make conclusions drawn from the case infonnation on the underlying meaning of 
study specific to particular organisations the data'. 
studied and may not be generalisable. 
Inability to manipulate and control 
variables in the case study only allows 
researchers to make reasonable guesses 
rather than confirmation of the 
relationships. 
Some V(lriab Jes of interests may ~ot be 
measurable or the measurments designed 
are often problemetic. .Once die work is 
underway, there is little. one c:m do upon 
realisi11g that some crucial.item was 
omitted.from the questionnaire, ()r upon 
discovering that a question is ambiguous 
or .is being misunderstood by respondents. 
Source: adapted from Gable (1994, p. 113-114) 
The strengths and weaknesses of a case study and the survey method can be compared 
across four aspects. First, the case study method is generally used to investigate social 
practices in the field of activity in which they take place. So the sample size has to be 
small, allowing for an in-depth exploration. In a case study, the researcher can access 
multiple sources of data or evidence through asking penetrating questions, exammmg 
internally available documents and interviewing different people. Collecting 
infonnation from different sources increases the validity of a research design. Based on 
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multiple sources of infomrntion, the finding or conclusion is likely to be much more 
convincing and accurate (Yin 2003). 
In contrast, the survey method is often criticised as being too restricted because it relies 
on highly structured questionnaires, which only show the researcher's knowledge of 
what specifically to ask, and limits the response alternatives (De Vaus 1995). As data 
sources are limited and the data collected are generally broad, measurement errors in 
survey research are likely to occur. Therefore, a valid and reliable survey needs a 
suitable design beforehand, which in this research can be achieved through support from 
the results of the case studies in the first phase of this research. 
Second, the case study method places a premium on the appreciation of context and 
provides different data sources within which the underlying meaning is given an 
opportunity to surface (Yin 2003). In the interview or observation process, in particular, 
the researcher can have direct contact with research subjects in their natural settings and 
follow-up questions can be asked if the research subjects misunderstand questions or the 
researcher finds new ideas to be developed. 
However, the survey method lacks the flexibility to identify social reality. A survey 
targets predetennined respondents and collects data through completion of a preset and 
structured questionnaire without sufficient communication and conversation with 
respondents. Although pilot tests can be arranged, once the work is underway (for 
example, the formal questionnaire is sent out), the researcher can do little even if some 
problems or ambiguities in the questions designed are then found. This reinforces the 
argument that studies with a small sample of research subjects are necessary before any 
one-off survey study is undertaken in new research areas. 
Third, the biggest challenge of case study research is the sample size. Case study 
research involves only a single case or a small number of cases. Cases are often selected 
subjectively by the researcher, which may lead to selection bias because the researcher 
may favour a particular group of research subjects for reasons such as convenience, less 
cost or availability. Therefore, the notion of generalisability of the research results does 
not apply to the case study approach because the unit of analysis is only the case itself 
(Brownell 1995). 
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Compared with case study research, survey methods allow the researcher to obtain a 
broad picture of whatever is being studied (Salkind 2000). Survey research focuses on 
facts from a substantial data analysis, rather than on personal opinions, from in-depth 
interviews or observations. Therefore, the sample in survey research must be sufficient 
to represent the population. Through the systematic examination of the common 
relationships between variables, survey research can provide generalisable statements of 
the object of study. 
Fourth, case study research lacks the power to manipulate and control variables. 
Through analysis of the data, the patterns, explanations or relationships discovered are 
only based on the researcher's guesses rather than on scientific tests and confirnrntion. 
Even experienced researchers may be biased in interpreting the underlying meaning of 
the words in the responses. In this sense, the internal validity of the case study is 
challengeable. 
It has been suggested that the survey method is not only a technique in which to employ 
a description or enumeration of some naturally occurring phenomenon, but also a 
powerful tool for the application of statistical analyses that allow inferences and 
relationships to be drawn about the population from sample results (Roberts 1999). In 
achieving descriptive fact-finding missions, the researcher nomrnlly classifies survey 
data into specific dimensions or characteristics of individuals, groups or events by 
summarising the commonalities found in the discrete observations. The descriptive 
results will reveal the state of phenomenon and the distribution of responses. Based on 
descriptive results and inferential statistics, the proposed relationships can be precisely 
tested and confinned. Although survey research may not adequately establish causal 
relationships between variables, appropriate analysis of a large scale of cross-sectional 
data in a survey study will substantially support the causal relations proposed and 
therefore improve the internal validity of the research (De Vaus 1995). 
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APPENDIX III - ETHICS APPROVAL 
THE AUSTRALIAN NATIONAL UNIVERSITY 
RESEARCH OFFICE 
Human Ethics Officer 
Sylvia Deutsch 
Ms Wei Qian 
Postgraduate Student, 
School of Business and Information Management 
Faculty of Economics and Commerce 
The Australian National University ACT 0200 
Dear Ms Qian, 
Protocol 2004/67 
THE AUSTRALIAN NATIONAL UNIVERSITY 
CANBERRA ACT 0200 AUSTRALIA 
TELEPHONE: +6126125 2900 
FACSIMILE: +6126125 4807 
EMAIL: Sylvia.Deutsch@anu.edu.au 
25 May 2004 
Environmental Accounting in Waste Management: A Study on Australian Local Government 
Organizations 
On behalf of the Human Research Ethics Committee I am pleased to advise that the above protocol has been 
approved as per the attached Outcome of Consideration of Protocol. 
For your information: 
1. Under the NHMRC/AVCC National Statement on Ethical Conduct in Research Involving Humans we 
are required to follow up research that we have approved. Once a year (or sooner for short projects) we 
shall request a brief report on any ethical issues which may have arisen during your research and whether 
it proceeded according to the plan outlined in the above protocol. 
2. Please notify the Committee of any changes to your protocol in the course of your research, and when 
you complete or cease working on this project. 
3. The validity of this current approval is five years' maximtnn from the date shown on the attached 
Outcome of Consideration of Protocol form. For longer projects you are required to seek renewed 
approval from the Committee. 
Yours sincerely, 
Sylvia Deutsch 
Secretary, Human Research Ethics Committee 
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APPENDIX IV - CLASSIFICATION OF AUSTRALIAN LOCAL 
GOVERNMENTS 
Classification of Local Governments in NSW 
··.: . . ~· +c~tegory :: . >>Type :>·· t·: :· Siie>, Po~µl~ltion · : h ·.·. ;·.· <· • : ••• ·. . .•. ,,,, _,', 
Urban: Local government area with Metropolitan: Small up to 30 000 
!population more than 20 000, or population include capital and Medium 30 001 - 70 000 
density more than 30 persons per sq km, or urban developed 
90 per cent or more of lorn! government cities Large 70 001 - 120 000 
: .· .No .. 
>: ..... 
3 
14 
6 
area population is urban. Very large more than 120 000 9 
Non-metropolitan: Small up to 30 000 11 
include regional Medium 30 001 - 70 000 25 
andfi-inge towns 
and cities Large 70 001 - 120 000 3 
Very large more than 120 000 10 
Rural: Local government area with Agricultural Small up to 2 000 3 
1JOpulation less than 20 000, population Medium 2001 - 5 000 24 
density less than 30 persons per sq f...711, and 
less than 90 per cent of local government Large 5 001 - 10 000 24 
area population is urban Very large 10 001 - 20 000 18 
Remote* Extra Small up to 400 0 
Small 401 - 1 000 0 
Medium 1 001 - 3 000 1 
Large 3 001 - 20 000 1 
* Because of the small number, remote rural councils are grouped into agricultural rural councils in this research 
rather than studied as a separate category. 
Source: based on Local Government National Report: 2002-2003 (2003), 
Commonwealth of Australia 
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APPENDIX V - INVITATION LETTER FOR CASE STUDY 
THE AUSTRALIAN NATIONAL UNIVERSITY 
THE AUSTRALIAN NATIONAL UNIVERSITY 
Wei Qian 
School of Business and Information Management 
Faculty of Economics and Commerce 
Copland Building 24, ANU 
Date 
Local Council Address 
Dear (Participant Name): 
Canberra ACT 0200 Australia 
T: +61 2 6125 0780 
F: +61 2 6125 5005 
I am writing to invite (Local Council Name) to participate in an interview for my PhD project 
which is currently being undertaken through the School of Business and Infonnation Management 
at The Australian National University (ANU). This doctoral research looks into the development of 
environmental accounting for local government waste management in Australia and how 
organizational, social institutional and technical factors have facilitated or obstructed environmental 
cost and impact accounting. 
The major objective of the interview is to explore the opportumties and difficulties for local 
government to account for environmental costs and impacts for waste management. This initial 
exploratory study will help to make clear about a number of concepts and factors derived from 
theoretical perspectives and to design a structured survey questionnaire in the second phase of the 
project. It is expected that the results of the project will assist waste management policy makers in 
the desit.,111 of an environmental strategy to increase the level of environmental accounting for the 
purpose of sustainable waste management in the future. 
The interview will take approximately 1 to 1.5 hour and may be taped if approved. Your help is the 
only way this research project can be well designed and accomplished. It should be noted that all 
data and information provided by you will remain completely confidential and will be stored 
securely as far as the law allows. The data collected will only be used for the purpose of this 
research project. The interviewees and local councils will not be named in the thesis or any relevant 
publication. This research has been approved by the ANU Human Research Ethics Committee. If 
you have any ethical concerns about the interview, you may contact the Human Research Ethics 
Committee, Research Services Office, ANU, ACT 0200 (Tel: 02 61252900, Fax: 02 6125 4807, 
Email: Human.Ethics.Officer@anu.edu.au). 
Should you have further questions about this research, or would be happy to participate in the 
interview, please contact me on 02 6125 0780, or email me at qian.wei@anu.edu.au. 
Many thanks for your assistance 
Yours sincerely 
Wei Qian 
PhD Candidate 
Tel: 02 6125 0780 
Fax: 02 6125 5005 
Email: qian.wei(Q{anu.edu.au 
CRICOS Provider No. 00120C 
Roger L. Burritt (Chief Supervisor) 
Reader, Deputy Head of School 
Tel: 02 6125 3607 
Fax: 02 6125 5005 
Email: roger.bmTitt@anu.edu.au 
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APPENDIX VI - INTERVIEW CONSENT FORM 
Informed Consent Form 
I, ........................ , agree to be interviewed by Wei Qian regarding my role as a 
Manager of Waste services or equivalent in my local government. I have read and 
understood the infornrntion: 
1. The interview will contribute to Wei Qian's PhD research which attempts to 
understand the status of environmental accounting for waste management in 
Australian local governments and to find out how organizational, social institutional 
and technical factors have facilitated or obstructed environmental cost and impact 
accounting. 
2. Participation is voluntary and interviewees are free to withdraw at any time. 
3. The research will contribute to a PhD thesis and potentially to conference and 
journal articles. 
4. The names of interviewees and local councils will be suppressed in all published 
work. 
5. All raw data from interviews will be securely stored in locked filing cupboards and 
on password protected computer, which only Wei Qian has access to, so far as the 
law allows. 
6. Further questions about the research may be directed to: 
Wei Qian 
School of Business and Information Management 
Faculty of Economics and Commerce 
The Australian National University 
Email: qian.wei@anu.edu.au 
7. Concerns about the research may be directed to the Human Research Ethics 
Committee, care of: 
Sylvia Deutsch 
Human Ethics Officer 
Research Services Office 
The Australian National University, ACT 0200 
Tel: 02 6125 2900 
Fax: 02 6125 4807 
Email: Hmnan.Ethics.Officer@anu.edu.au 
Signed Date 
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APPENDIX VII - INTERVIEW QUESTIONS FOR CASE STUDY 
INTERVIEW QUESTIONS 
1. What are your working division and the title of the position you hold within the Council? 
2. How long have you held this position in the Council? 
3. Which professional qualification best describes the major area of your career background (e.g., 
Environmental Management, Civil Engineering, etc.)? 
Environmental Information Availability for Waste Management 
4. This question focuses on the collection of environmental information for the purpose of the Council's 
waste management. As for the following categories of infonnation, can you please specify: 
4.1 Whether the infonnation is available for waste management? 
4.2 Why you measure or estimate the infonnation? 
4.3 What personnel are involved in measuring or estimating the information (e.g., waste management staff, 
accountants, information system management staff, external consultants, etc.)? 
Environmental Item 
Accounting Analysis 
Waste Flow and Activity Quantity of garbage waste collected 
Accounting 
Quantity of garbage waste incinerated 
Quantity of waste sent to landfill 
Quantiy of total recyclables collected 
Quantities of different recyclables collected 
Quantity of total recyclables recovered 
Quantities of different recyclables recovered 
Contamination rate of total recyclables 
Contamination rates of different recyclables 
Quantity of green waste collected 
Data 
Availability 
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(Continued) 
Environmental 
Accounting Analysis 
Item 
Waste Flow and Activity Garbage waste collection costs 
Accounting 
Accounting for Hidden 
and Future-oriented 
Costs and Impacts 
Garbage waste to energy sales revenues 
Garbage waste disposal costs 
Total recyclable collection costs 
Total recyclable sorting and recovery costs 
Total recyclable sales revenues 
Collection costs for different recyclables 
Sorting and recovery costs for different recyclables 
Sales revenue for different recyclables 
Green waste collection costs 
Green waste processing costs 
Integrated quantity and cost information for recycling 
performance evaluation 
Public waste education and outreach costs 
Administrative costs for waste management 
Waste reporting and auditing costs 
Landfill disposal costs avoided via recycling and reduction 
Costs associated with expected closure of landfill(s) currently 
being used 
Expected costs of long-tenn post-closure, rehabilitation and 
monitoring of landfill(s) currently being used 
Expected costs of landfill site and facility replacement 
Anticipated costs of regulatory changes (e.g. future 
regulatory changes for waste minimisation, new landfill sites) 
Anticipated remediation costs (e.g. undiscovered and/or 
future release of contaminants from landfill sites) 
Data 
Availability 
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(Continued) 
Environmental 
Accounting Analysis 
Item 
Accounting for External Environmental benefits from cun-ent recycling services (e.g. 
Environmental Costs recovered resources) 
and Impacts 
Environmental impacts generated by cun-ent recycling 
services (e.g. air emissions from transporting recyclables) 
Economic value of resources being buried as waste in landfill 
Costs associated with reducing greenhouse effects contributed 
by waste streams (e.g. collecting and monitoring methane and 
carbon dioxide emissions) 
Costs associated with controlling toxic and odorous landfill 
gas em1ss10ns 
Costs associated with landfill leachate collection and 
treatment for protection of ground water 
Costs associated with the loss ofland capacity and value 
because of waste disposal 
Costs associated with the loss of amenity (e.g. dust, pest, 
litter, etc.) because of waste disposal 
Many thanks.for your time! 
Data 
Availability 
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APPENDIX VIII - SURVEY COVER LETTER 
School of Business and Information Management 
The Australian National University 
Canberra ACT 0200 
Name and Address 
Dear (Name of Participant) 
Local Government Waste Management Survey 
T: +61 2 6125 0780 
F: +61 2 6125 5005 
E: qian.wei@anu.edu.au 
December 1, 2005 
I am writing to invite you to participate in a survey for my PhD project which is currently being conducted 
through the School of Business and Infonnation Management at The Australian National University. This 
doctoral research program examines the collection of environmental information for local government waste 
management decision-making and the role of current institutional and technical factors in promoting or 
obstructing environmental data collection and usage. 
The main objective of this study is to gain a better understanding of the existing state of accounting for 
environmental information in waste management practices in New South Wales (NSW). It is expected that 
the results of the project will assist not only waste management practitioners in the design of a strategy for 
using environmental cost and physical impact infonnation to their best advantage, but also government 
policy makers and researchers in the design of an environmental strategy to improve environmental 
accounting for the future development of sustainable waste management. 
In 2004, I conducted case studies at a number of NSW local councils and shires. Based on this earlier work, I 
have developed the enclosed survey questionnaire to obtain systematic empirical evidence of important 
issues from the Manager of Waste Services or equivalent Senior Environmental Officer in local governments 
in NSW. I would be very grateful if you can take 25 minutes to complete the questionnaire and return it in 
the reply paid envelope before December 23, 2005. (Every possible effort has been made to keep your 
investment of time to a minimum). Your response is vital to the success and credibility of this research. 
You are assured that your answers will be held in the strictest confidence and will be released only as 
summaries in which no infonnation about specific individuals or councils can be identified and reported. 
Any published results will only contain aggregated data. This research has been approved by the ANU 
Human Research Ethics Committee. Should you have any ethical concerns about the survey, you may 
contact the Human Research Ethics Committee at the ANU (Phone: 02 61252900, Fax: 02 61254807). 
The following organisations have examined this survey questionnaire, support its intent and 
encourage Councils to provide a response: 
Sustainability Programs Division, 
Department of Environment and Conservation (NSW) 
C011firmed by Ms Lara Odell, 
Local Government Team 
Local Government Association <~f NS W 
Shires Association <~f NSW 
Confirmed hy Mr Robert Verhey, 
Strategy lY!anager of Environment 
Should you have any questions in relation to the questionnaire, please contact me on (02) 6125 0780 or email 
me at qian.wci(d;anu.edu.au. 
Yours sincerely 
Wei Qian 
PhD Scholar 
CRICOS Provider No. 00120C 
Dr Roger L. Burritt (Supervisor) 
Reader, Deputy Head of School 
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APPENDIX IX- SURVEY QUESTIONNAIRE 
Survey Questionnaire 
Waste Management Operations and Services 
Question 1. Please indicate whether your council provides the following services. (Please circle 'Yes', if it 
does, or 'No', if it does not) 
1.1 Kerbside garbage collection Yes No 
1.2 Kerbside recycling collection (If'No', go to 1.10) Yes No 
1.3 Weekly or fortnightly kerbside recycling collection Yes No 
1.4 Collection of garbage waste and recyclables at kerbside on the same day Yes No 
1.5 Recyclable paper collection (e.g. newspaper, magazines) Yes No 
1.6 Recyclable packaging container collection (e.g. cardboard, glass bottles) Yes No 
1.7 Separation of paper from packaging containers at kerbside Yes No 
1.8 Collection of two or more of the following recyclables at kerbside - PVC Yes No 
bottles, LDPE bottles, PP bottles, PS bottles 
1.9 Smaller garbage bin than recycling bin provided to local residents Yes No 
1.10 Designated location for collection of two or more of the following recyclables - Yes No 
scrap metal, sump oil, car battery, tyres 
1.11 Managing material sorting and recovery either at transfer station or at Material Yes No 
Recycling Facilities (MRF) 
1.12 Kerbside green waste collection Yes No 
1.13 Compost bin provided to local residents Yes No 
1.14 Regular waste education programs (If 'No', go to 1.16) Yes No 
1.15 Full-time waste education officer(s) responsible for providing regular waste Yes No 
education programs 
1.16 Own or operate licensed landfill(s) (If 'No', go to Question 2) Yes No 
1.17 Own or operate licensed landfill(s) with less than a 10 year life span remaining Yes No 
1.18 Own or operate two or more licensed landfills with less than a 10 year life Yes No 
span remammg 
1.19 Own or operate licensed landfill(s) accepting all local municipal, commercial Yes No 
and construction waste 
1.20 Own or operate licensed landfill(s) accepting waste from other council areas Yes No 
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Environmental Information for Waste Management 
Question 2. Please indicate the extent to which the following information has been or is being used for 
waste management purposes by your council. (Please circle an appropriate number) 
Fully Largely To some Very Never 
extent little 
2.1 Quantity of garbage waste collected 5 4 3 2 1 
2.2 Quantity of waste sent to landfill 5 4 3 2 1 
2.3 Quantity of total recyclables collected 5 4 3 2 1 
2.4 Quantities of different recyclables collected 5 4 3 2 1 
2.5 Quantity of total recyclables recovered 5 4 3 2 1 
2.6 Quantities of d~fferent recyclables recovered 5 4 3 2 1 
2.7 Contamination rate of total recyclables 5 4 3 2 1 
2.8 Contamination rates of d!f.ferent recyclables 5 4 3 2 1 
2.9 Quantity of t,,rreen waste collected 5 4 3 2 1 
2.10 Garbage waste collection costs 5 4 3 2 1 
2.11 Garbage waste disposal costs 5 4 3 2 1 
2.12 Total recyclable collection costs 5 4 3 2 1 
2.13 Total recyclable sorting and recovery costs 5 4 3 2 1 
2.14 Total recyclable sales revenue 5 4 3 2 1 
2.15 Collection costs for different recyclables 5 4 3 2 1 
2.16 Sorting and recovery costs for different recyclables 5 4 3 2 1 
2.17 Sales revenue for different recyclables 5 4 3 2 1 
2.18 Cost per tonne for total recyclables 5 4 3 2 1 
2.19 Costs per tonne for different recyclables 5 4 3 2 1 
2.20 Cost per household for total recyclables 5 4 3 2 1 
2.21 Costs per household for different recyclables 5 4 3 2 1 
2.22 Green waste collection costs 5 4 3 2 1 
2.23 Green waste processing costs 5 4 3 2 1 
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Question 2. (continued) Please indicate the extent to which the following information has been or is being 
used for waste management purposes by your council. (Please circle an appropriate number) 
Fully Largely To some Very Never 
extent little 
2.24 Public waste education and outreach costs 5 4 3 2 1 
2.25 Administrative costs for waste management 5 4 3 2 1 
2.26 Waste reporting and auditing costs 5 4 3 2 1 
2.27 Landfill disposal costs avoided via recycling and 
1 
reduction 5 4 3 2 
2.28 Costs associated with expected closure oflandfill(s) 
currently being used 5 4 3 2 1 
2.29 Expected costs of long-term post-closure, rehabilitation 
and monitoring of landfill(s) currently being used 5 4 3 2 1 
2.30 Expected costs of landfill site and facility replacement 5 4 3 2 1 
2.31 Anticipated costs of regulatory changes (e.g. future 
regulatory changes for waste minimisation, new landfill 5 4 3 2 1 
sites) 
2.32 Anticipated remediation costs (e.g. undiscovered and/or 
future release of contaminants from landfill sites) 5 4 3 2 1 
2.33 Environmental benefits from current recycling services 
(e.g. recovered resources) 5 4 3 2 1 
2.34 Environmental impacts generated by current recycling 
services (e.g. air emissions from transporting recyclables) 5 4 3 2 1 
2.35 Economic value of resources being buried as waste in 
landfill 5 4 3 2 1 
2.36 Costs associated with reducing greenhouse effects 
contributed by waste streams (e.g. collecting and 5 4 3 2 1 
monitoring methane and carbon dioxide emissions) 
2.37 Costs associated with controlling toxic and odorous 
5 4 3 2 1 landfill gas emissions 
2.38 Costs associated with landfill leachate collection and 
5 4 ,., 2 1 
treatment for protection of ground water 
_) 
2.39 Costs associated with the loss of land capacity and value 
because of waste disposal 5 4 3 2 1 
2.40 Costs associated with the loss of amenity because of 
waste disposal (e.g. dust, pest, litter, etc.) 5 4 3 2 1 
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Strategic Options for Waste Management 
Question 3. Please indicate how important the following strategic goals currently arc for waste 
management at your council. (Please circle an appropriate number) 
Very 
important 
Important Moderately Of little Not 
3.1 To achieve compliance with environmental 
legislation relating to waste issues 
3.2 To develop effective waste solutions for the 
benefit of the local community 
3.3 To achieve both environmental and financial 
excellence in waste management 
3.4 To achieve State leadership in sustainable 
waste management 
Environmental Changes 
5 
5 
5 
5 
important importance important 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
Question 4. Please indicate the extent to which you agree or disagree with the following statements. 
(Please circle an appropriate number) 
Strongly Agree Unsure Disagree Strongly 
agree disagree 
4.1 The possibility of a change in waste disposal costs in 5 4 3 2 1 
the next three years is low 
4.2 The possibility of a change in the cost of providing 5 4 3 2 I 
waste service in the next three years is low 
4.3 Landfill will remain the dominant outlet for waste 5 4 3 2 1 
disposal in this region in the near future 
4.4 There will be sufficient landfill space available in this 5 4 3 2 1 
region in the near future 
4.5 It will be less costly to establish a new landfill site in 5 4 3 2 1 
this region in comparison with other NSW areas 
4.6 The market for recyclables has been stable over the 5 4 3 2 I 
past three years 
4.7 The market for recyclables will generally be stable in 5 4 3 2 1 
the next three years 
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Regulatory Contexts 
Question 5. Please indicate how important the following requirements currently are for waste management 
at your council. (Please circle an appropriate number) 
Very Important Moderately Oflittle Not 
important impm1ant importance important 
5.1 The waste management principles and target 5 4 3 2 1 
set in the National Strategy for Ecologically 
Sustainable Development 
5.2 The target of 66% resource recovery by 2014 5 4 3 2 1 
set in the NSW Waste Avoidance and 
Resource Recovery Strategy 
5.3 The Waste Levy imposed by the NSW State 5 4 3 2 1 
Government for funding waste minimisation 
5.4 State of the Environment Reporting prepared 5 4 3 2 1 
by the Council to the NSW Department of 
Local Government 
5.5 Annual reporting of waste management 5 4 3 2 1 
income and expenditure to the NSW 
Department of Local Government 
5.6 Waste performance reporting to the NSW 5 4 3 2 1 
Department of Environment and Conservation 
5.7 Licence requirements for new landfill 5 4 3 2 1 
construction in NSW 
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Community Responses 
Question 6. Please indicate the extent to which you expect your local community would be interested in 
the following actions or issues. (Please circle an appropriate number) 
Very Interested Moderately Oflittle Not 
interested interested interest interested 
6.1 Community participation in waste recycling 5 4 3 2 l 
programs 
6.2 Improvement in the financial performance of 5 4 3 2 I 
local council waste management 
6.3 Improvement in the environmental performance 5 4 3 2 l 
of local council waste management 
6.4 Public reporting to the community about waste 5 4 3 2 l 
performance 
6.5 Community payment for environmental 5 4 3 2 I 
improvements 
6.6 Increase in the level of waste management 5 4 3 2 l 
services provided by the Council 
6.7 Community participation in the Council's waste 5 4 3 2 l 
management project decision-making 
Collective Contexts 
Question 7. Please indicate how you view the waste management performance, in general, of other local 
councils in NSW. (Please circle an appropriate number) 
Excellent Very Average Fair Poor 
good 
7.1 Most of your neighbouring councils 5 4 3 2 l 
7.2 Most of councils that are similar in type to your 5 4 3 2 l 
council (e.g. urban, regional, rural) 
7.3 Most of councils that are similar in size to your 5 4 3 2 l 
council (e.g. very large, medium, small) 
7.4 Most of member councils in regional local council 5 4 3 2 l 
association(s) in which your council participates 
(Leave blank if your council has not participated in 
any such association) 
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Professional Contexts 
Question 8. Please indicate how often waste management staff in your council are involved 111 the 
following activities. (Please circle an appropriate number) 
Always Very Sometimes Rarely Never 
often 
8.1 Seeking information from accounting staff for 5 4 3 2 1 
measuring waste costs and impacts 
8.2 Communicating with environmental specialists about 5 4 3 2 1 
environmental cost and impact assessment of waste 
disposal 
8.3 Communicating with members of waste management 5 4 3 2 1 
professional associations (e.g. the NSW Waste 
Management Association) 
8.4 Attending conferences or seminars relating to waste 5 4 3 2 1 
management 
8.5 Engaging external consultants or experts in relation to 5 4 3 2 1 
waste management issues 
MANY THANKS FOR YOUR TIME AND COOPERATION 
If you have any comments regarding any part of this survey, please provide them below. 
If you would like to receive a summary of the research results, please print your name and address for us 
to send the results to. 
Name: 
Address: 
Please place your completed questionnaire in the reply-paid, pre-addressed envelope provided and 
post as soon as possible to: 
Ms Wei Qian 
School of Business and Information Management, 
The Australian National University, 
Canberra ACT 0200 
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APPENDIX X - FIRST FOLLOW-UP LETTER FOR 
SURVEY 
School of Business and Information Management 
The Australian National University 
Canberra ACT 0200 
Council Address 
Dear (Participant Name) 
Local Government Waste Management Survey 
T: +61 2 6125 0780 
F: +61 2 6125 4310 
E: qian.wei@anu.edu.au 
16 December, 2005 
This is a follow-up to our survey questionnaire mailed to you two weeks ago. The survey study examines the 
availability of environmental infonnation in waste management practices and explores the institutional and 
technical driving forces for collecting and using environmental data. This survey has been encouraged by the 
Department of Environment and Conservation (NSW) and the Local Government and Shires Association of 
NSW, and will have significant implications for the development of environmental accounting strategy for 
sustainable waste management. 
If you have not completed the questionnaire, could you please complete and return it at your earliest 
convenience? You are assured that all responses will be kept strictly confidential and the results will only be 
used in aggregated forms. If by some chance you did not receive the questionnaire or have mislaid it, please 
contact us at (02) 6125 0780 or email to qian.wei(c~anu.edu.au. 
Your help for this study is very much appreciated. 
Yours sincere! y 
Wei Qian 
PhD Scholar 
CRICOS Provider No. 00120[ 
Dr Roger Burritt 
Reader, Deputy Head of School 
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APPENDIX XI - SECOND FOLLOW-UP LETTER FOR 
SURVEY 
School of Business and Information Management 
The Australian National University 
Canberra ACT 0200 
Date: 12 January, 2006 
Address: 
Dear (Participant Name), 
Local Government \Vaste Management Survey 
T: +61 2 6125 0780 
F: +61 2 6125 4310 
E: qian.wei@anu.edu.au 
About one month ago, we sent you a survey questionnaire about an investigation of the state and driving 
forces of environmental accounting for local government waste management. To the best of our knowledge, 
it has not been returned. 
It is anticipated that the results of our study will be useful to reveal opportu111t1es and difficulties of 
environmental inforn1ation collection for local government waste management and to design strategies to 
improve the usage of environmental information for sustainable waste management. Therefore, we are 
writing to you again and hope that you will decide to accept this invitation to participate and fill out and 
return the questionnaire soon. Although many responses from both urban and rural councils across NSW 
have been obtained, your cooperation in completing and returning the questionnaire is especially important 
and valuable in helping this research to get accurate results and will be genuinely appreciated. 
It is reiterated that confidentiality is fully ensured for your participation and no individual information will 
be released in any published work. A replacement questionnaire is attached with this letter, in case the 
original one is lost or misplaced. Any query can be made through (02) 6125 0780 or qian. wei(a),anu.e<lu.au 
Thank you very much for helping with this study. 
Yours sincerely 
Wei Qian 
PhD Scholar 
CRICOS Provider No. 00120C 
Dr Roger Burritt 
Reader, Deputy Head of School 
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APPENDIX XII - ITEM-TOT AL STATISTICS FOR RELIABILITY TESTS 
(Note: Question items presented in Bold are deleted afterwards) 
QI: Task Complexity 
Ql.l 
Ql.2 
Ql.3 
Ql.4 
QJ.5 
Ql.6 
Ql.7 
Ql.8 
Ql.9 
Ql.10 
Ql.11 
Ql.12 
Ql.13 
Ql.14 
Ql.15 
Ql.l6 
Ql.17 
Ql.18 
Ql.19 
Ql.20 
Reliability Statistics 
Cronbach's 
Alpha I N of Items 
.889 . 20 
Item-Total Statistics 
. 
I I 
I 
Corrected 
Scale Mean if Scale Variance Item-Total 
Item Deleted i if Item Deleted Coffelation 
9.55 25.250 .212 
I 
9.74 22.037 .864 
9.75 21. 998 .861 : 
9.83 21. 971 .no I 
9.82 22.097 ii .756 
9.81 22.171 .745 
l(J.31 24.370 .243 
9.82 22.114 .751 
JO.JO 22.782 .530 I 
9.88 23.692 .348 I 
l 0.1() 23.282 .420 
10.13 22.889 .512 
10.12 22.934 .500 
9.95 22.704 .549 
10.20 . 23.159 
.4741 
9.88 I 23.589 .371 
10.09 23.355 .402 
10.19 23.206 .460 
l 0.43 25.057 .129 
10.38 25.116 . .082 
Cronhach's 
Alpha if Item 
Deleted 
.890 
.873 
.873 
.875 
.876 
.876 
.891 
.876 
.883 
.888 
.887 
.883 
.884 
.882 
.885 
.888 
.887 
.885 
.892 
.894 
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Q2: Environmental Accounting Levels 
Accounting for Waste Flows and Activities 
Reliability Statistics 
Cronbach's 
Alpha I N of Items 
.938 23 
Item-Total Sta tis tics 
Corrected Cronbach's 
Scale Mean if Scale Variance Item-Total Alpha ifltem 
Item Deleted if Item Deleted Correlation Deleted 
Q2.I 69.73 331.562 [ .666 i .935 
I Q2.2 69.70 330.40 I .700 .934 
Q2.3 69.86 322.654 .777 : .933 
Q2.4 70.26 323.606 .759 I .933 
Q2.5 70.09 320.113 .791 .932 
Q2.6 70.37 321.4 76 .767 .933 
Q2.7 70.62 ! 317.687 .754 .933 
Q2.8 71.13 327.233 .632 .935 
Q2.9 70.21 322.785 .670 .934 
Q2.IO 69.32 i 343.859 .509 .937 
Q2.ll 69.39 I 342.275 .503 .937 
320.345 I 
i 
Q2.12 70.00 .719 I .933 
Q2.13 70.70 326.229 .572 .936 
Q2.l4 71.19 334.120 .449 .938 
Q2.15 71.59 334.710 .509 .937 
Q2.16 70.74 342.882 .352 .939 
Q2.17 71.62 341.101 .385 .938 
Q2.18 70.76 324.408 .616 .935 
Q2.19 71.48 ; 335.355 .504 .937 
Q2.20 I 322.072 .690 •. .934 70.88 '· 
Q2.21 71.18 344.6141 .2871 .940 
Q2.22 70.85 314.700 .728 .933 
Q2.23 70.52 320.286 .680 ! .934 
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Accounting for Hidden lnfonnation in Overheads or in Future Periods 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.853 9 
Item-Total Statistics 
I Corrected Cronbach's 
Scale Mean if Scale Variance i Item-Total Alpha if Item 
Item Deleted , if Item Deleted Correlation Deleted 
Q2.24 24.0l ! 47.664 .458 .849 
Q2.25 23.39 48.120 .496 .845 
Q2.26 23.80 47.952 .491 .846 
Q2.27 23.82 45.562 .580 .837 
Q2.28 24.21 43.768 
I 
.640 .83 l 
Q2.29 24.26 42.903 .678 .826 
I 
Q2.30 24.26 45.623 .540 .842 
Q2.31 24.04 46.627 .6I3 .835 
Q2.32 24.48 45.045 'r .678 .828 
Accounting for External Costs and Impacts 
Reliability Statistics 
Cronbaeh's 
Alpha i N of I terns 
.868 i 8 
Item-Total Statistics 
I Corrected Cronhach's 
Scale Mean if Scale Variance I Item-Total Alpha if Item 
Item Deleted I ifltem Deleted Correlation Deleted 
Q2.33 15.85 I 33.074 .658 .847 
Q2.34 I6.34 33.986 .646 .849 
Q2.35 16.43 33.712 .698 .843 
Q2.36 16.58 I 34.866 .602 .853 
Q2.37 16.76 ! 35.563 .532 .861 
Q2.38 16.26 33.041 .522 .867 
Q2.39 16.82 33.821 .7o5 I .843 
Q2.40 16.75 . 34.412 .653 .848 
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Q3: Environmental Strategy 
Reliability Statistics 
Cronbach's 
Alpha 
.839 
N of Items 
4 
Item-Total Statistics 
i 
Corrected 
Scale Mean if Scale Variance Item-Total 
Item Deleted if Item Deleted Correlation 
! 
! 
Q3.I 11.16 5.241 .73 t I 
Q3.2 10.12 I 7.072 .594 
Q3.3 10.38 i, 6.788 .607 
Q3.4 11.32 4.477 I, .827 
Q4: Environmental Uncertainty 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.742 7 
Item-Total Statistics 
Corrected 
Scale Mean if Scale Variance Item-Total 
Item Deleted if Item Deleted Correlation 
Q4.l 18.58 16.021 .503 
Q4.2 19.20 15.883 
.459 I 
Q4.3 19.06 16.850 .357 I 
Q4.4 17.91 15.689 .472 
Q4.5 17.95 15.721 .449 
Q4.6 18.01 15.871 .448 ' 
Q4.7 18.58 16.004 .512 
Cronbach's 
Alpha if Item 
Deleted 
.770 
.833 
.826 
.724 
Cronbach's 
Alpha if Item 
Deleted 
.702 
.711 
.733 
.708 
.713 
.713 
. 700 
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Q5: Regulatory Pressures 
Reliability Statistics 
Cronbach's 
Alpha , N of Items 
.752 : 7 
Item-Total Statistics 
I I Corrected 
Scale Mean if Scale Variance 
1 
Item-Total 
Item Deleted 
' 
if Item Deleted Correlation 
Q5.l 20.16 18.672 I .510 
Q5.2 19.86 18.447 .495 
Q5.3 20.18 16.459 .523 
Q5.4 20.09 17.717 .647 
Q5.5 20.01 18. 198 ' .560 
Q5.6 19.91 17.958 .623 
' QS.7 19.99 20.491 ! .119 ' 
Q6: Community Expectations 
Q6.1 
Q6.2 
Q6.3 
Q6.4 
Q6.5 
Q6.6 
Q6.7 
Reliability Statistics 
Cronbaeh's 
Alpha I N of Items 
.810 7 
Item-Total Statistics 
: 
I Conected 
Scale Mean if Scale Variance Item-Total 
Item Deleted I ifltem Deleted Conelation i 
20.57 ! 13.540 .557 ! 
20.64 13.594 .537 
20.69 13.042 .596 
21.20 13.090 
.637 i 
21.19 i 13.688 .368 I 
20.81 13.585 .578 
21.15 . 13.114 .598 i 
Cronhach's 
Alpha if Item 
Deleted 
.715 
.717 
.710 
.688 
.704 
.693 
.814 
Cronbach's 
Alpha if Item 
Deleted 
.783 
.786 
.775 
.769 
.823 
.780 
.775 
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Q7: Cognitive Pressures from the Organisational Field 
Reliability Statistics 
Cronbach's I 
Alpha i N of Items 
.818 4 
Item-Total Statistics 
I I I 
Co1Tected I Cronbach's 
Scale Mean if Scale Variance Item-Total Alpha if Item 
Item Deleted if Item Deleted I Correlation Deleted 
Q7.l 9.88 2.5051 .664 .759 
Q7.2 10.07 2.505 ' .727 .730 
I Q7.3 10.09 2.918 .546 .811 
Q7.4* 9.86 i 2.521 i .628 .777 
*Only cases with Q7.4>0 were selectedj(Jr reliability test to avoid over "punishing" 
those that have not joined any regional local government associations. 
QS: Inter-professional Communication 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.814 5 
Item-Total Statistics 
CmTected Cronbach's 
Scale Mean if Scale Variance Item-Total Alpha if Item 
Item Deleted if Item Deleted CmTelation Deleted 
Q8.I 11.84 8.689 .570 i .788 
Q8.2 12.38 8.737 .641 I .768 
QS.3 12.37 8.234 .634 .768 
Q8.4 12.24 8.425 .691 .752 
Q8.5 12.41 9.072 .493 [ .811 
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APPENDIX XIII: ENVIRONMENTAL ACCOUNTING LEVELS IN WASTE 
MANAGEMENT 
Environmental Accounting Information Items 
Quantity of garbage waste collected 
: Quantity of waste sent to landfill 
----+ - - - - -- - -------------- - --
Q2.3 i Quantity of total recyclables collected 
- ---T Q~a1~titi~~ oflli/f;;e-1~t-~~cyclables ~oll~~t~d 
- -- -rQ~~ntit)'of tot~-! rec)'~labl~s recov~r_ed __ _ 
! Quantities of different recyclables recovered 
Contamination rates of different recyclables 
Quantity of green waste collected 
Garbage waste collection costs 
Q2. l l ' Garbage waste disposal costs 
i Ql.1-2 ff1;{;Trecyclabl~ ~~llection costs 
i Q2.i3Ti~!a1 rec)'~1able ~~rti~g-~~d recovery costs f- - --- ____ .L,___ ----
1 Q2. l 5 ! Collection costs for different recyclables 
! ----------:-------- -- - --------- - --- ------------
1 Q2. l 8 I Cost tonne for total recyclables 
I 62. l 9-l Costs per tonne for diffe;.~;1t ~~cy~l~bles I 9?_.j01cost··········· ho~~~hciliif~;{1;(;/-re~)'_c·l~~le~-- -
Q2.22 Green waste collection costs 
---- --- ------ ----
Q2 .23 
Q2.24 
--·-----·-·----
Q2.25 Administrative costs for waste management 
, Q2.26 Waste reporting and auditing costs 
------~-- ------ -----
Mean 
3.74 1.404 
3.03 1.456 
2.15 1.198 
- -- -
2.97 
Landfill disposal costs avoided via recycling and reduction 3.21 1.265 
- -·--·+·----- --- - - ------------ -------- - ---------------- -- ----------- -
Costs associated with expected closure of landfill(s) currently being used 2.83 1.354 
--- ---------- - -
~ Expected costs of long-term post-closure, rehabilitation and monitoring 
_________ o __ f_ l(ll1clfill(s)cl1!'1"~!1tly_b_ei11g useci _____ _ 
Expected costs of landfill site and facility replacement 
~--- --~ --- ---- ---------------~-- -------------- ------- --- _________ ,,_ ----
Anticipated costs of regulatory changes (e.g. future regulatory changes 
____ 
7
_fo _____ r_ waste minimisation_, ne\\flandfill 
Anticipated remediation costs (e.g. undiscovered and/or future release of 
contaminants from landfill sites) 
2.97 1.207 
Economic value of resources being buried as waste in landfill 
- - - --- -- --- -----
Costs associated with reducing greenhouse effects contributed by waste 
streams (e.g. collecting and monitoring methane and carbon dioxide 2.25 
emissions) ___ _ ___ _ 
Q2.3 7_;_~osts associat_ed withC()J1trolliJ1g to)(_jc;'1_J1d 09ornus landfill g~s emissions 2.07 
i Costs associated with landfill leachate collection and treatment for 
! Q2.38 i protection of ground water 2·56 
Q2.39 rc-~sts associat~d with the loss ofla1id capacity and ~~j~~be~ause of waste 2.0 I 
_, Qi~pos<l!.... _______ _______ __ _______ _ ____________ _ 
Q2.40 Costs assoc.iated with the loss of amenity because of waste disposal (e.g. 
___ dust, pest, htter,_e~_.) __ _ _ __ _ 
1.119 
1.083 
1.074 
1.089 
1.429 
1.063 
Note: Four items (Q2.14, Q2.16, Q2.17, Q2.21) were eliminated because of their negative 
impacts on the overall reliability of the measurement scales. 
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APPENDIX XIV - LINEARITY TESTS 
R2 = .442 
F= 92.757 
4.00 
3.00 
2.00 
1.00 
R2 = .472 
F = 102. 729 
4.00 
3.00 
2.00 
1.00 
8 
0 
0.00 
1.00 
The plot of TASK against EA WM 
EAWM 
0 § 
0 
0 0 ~ 0 0 0 0 
0 0 0 
0 0 
0 0 
0 0 
0 20 0.40 0.60 0.80 1.00 
TASK 
The plot of STRA T against EA WM 
EAWM 
0 
0 § 
0 0 
0 0 
0 
0 
0 
0 
0 0 0 
0 0 8 8 0 0 0 9 ~ 9 ~ 0 ~ 0 8 0 0 0 
0 8 €! 0 8 0 0 0 0 0 
0 0 
0 0 
0 0 0 
2 00 3.00 4.00 5.00 
STRAT 
0 Observed 
----Linear 
0 Observed 
----Linear 
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R2 .161 
F 22.100 
4.00 
3.00 
2 DO 
1 DO 
0 
1.50 
R2 .222 
F = 32. 798 
4.00 
3.00 
2.00 
1.00 
1.00 
0 
0 
0 
2.00 
0 
The plot of UN CERT against EA WM 
EAWM 
§ 0 0 
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---Linear 
8 0 ~ 0 0 0 0 0 0 0 0 0 
0 8 8 0 
0 0 
0 0 § § 0 
0 
0 0 
€! 0 0 0 0 0 0 0 8 0 0 0 0 
0 0 0 8 0 0 
8 0 0 
0 0 
2.50 3.00 3.50 4.00 
UNCERT 
The plot of REG against EA WM 
EAWM 
0 
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0 0 ---Linear 0 0 
0 8 0 0 0 g 0 0 
0 
0 
0 
0 
0 8 0 
0 
8 
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0 0 
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R2 .232 
F 34. 722 
R2 .159 
F=21.736 
4.00 
0 
3.00 
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0 
The plot of COMM against EA WM 
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The plot of MIMIC against EA WM 
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The plot of INTERPROF against EA WM 
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